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PRE  FACE. 


TiiLS  irork  is  Etrictlj  confined  to  one  subject,  and  that  is 
expressed  in  the  title.  It  ie  intended  to  be  a  collection  of  the 
principal  useful  facta  and  discoveries  in  regard  to  the  Coal- 
Regions  of  the  United  States,  their  geographical  situation,  their 
topograpby,  geology,  and  development,  or  their  commercial 
and  economical  relations,  properly  classified  for  etudy  or  refer- 
ence. Eaeli  of  those  States,  within  whose  horders  coal  Las  been 
Iband,  has  at  considerable  expense  caused  geological  surveys 
to  be  made  of  its  own  territory,  conducted  by  some  of  our  best 
■geologists,  who  have  spent  years  in  examiiiiiig  and  studying 
the  coal-fields.  These  Government  surveys  are  the  basis  of 
this  work,  and  there  can  be  no  better  authority  on  this  subject. 
Xone  of  them  are  as  complete  as  tlicy  should  be,  and  some  of 
them  were  very  unwisely  abandoned  in  an  unfinished  condi- 
tiun;  yet,  the  numerous  ponderous  volumes  of  reports  pub- 
liBhed,  although  not  very  attractive  books  to  the  general  reader, 
contain  n  store  of  useful  facts  about  coal,  which  should  be  con- 
densed and  digested  in  a  convenient  liand-book.  The  difficul- 
ties met  with  in  collecting  those  materials  have  proved  that 
there  is  a  want  of  correct  information  accessible  to  the  jjublii', 
in  a  cheap  and  popular  form,  in  regard  to  many  of  our  coal- 
n^ons,  particularly  those  producing  bituminous  coal.  The 
older  State  Geological  Keports  are  expensive  and  rare;  allot" 
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them  are  ont  of  print,  and  there  are  bnt  few,  if  any,  of  even 
our  best  public  libraries  where  complete  sets  of  all  that  have 
been  published  can  be  found. 

The  resnltB  of  these  eurvejs  are  here  extracted  with  great 
care  and  patience  from  a  mass  of  matter  on  other  snbjecte  Uuui 
coal,  mach  of  it  of  a  technical  chnracter,  or  only  of  local  inter- 
est, and  arranged  iu  a  systematic  and  methodical  manner.  In 
order  to  produce  an  impartial  and  authentic  histoiy  of  the  coaU 
re^ons  of  all  the  States,'  the  descriptions  of  them  ^ven  t^ 
their  own  authorities  are  generally  reproduced,  as  nearly  u 
the  necessary  condensation  and  change  of  form  would  admit; 
these  official  materials  being  to  the  histoi^  of  the  rocks  what 
the  dispatches  of  the  general  and  the  diplomatist  are  to  the 
history  of  nations.  Hany  additional  facta  are  also  given,  th« 
rcstdte  of  more  recent  observations  of  many  other  writers,  ax 
picked  up  in  the  course  of  sixteen  years  of  active  employment 
in  a  large  coal-busincss,  and  in  visiting  many  of  the  more  im- 
portant coal-regions.  But  a  book  of  this  kind,  containing 
only  the  observations  of  any  individual,  however  extensive  hia 
knowledge,  would  be  of  very  little  value.  On  the  contrary, 
this  is  intended  to  be  a  sort  of  encyclopEedia  of  all  that  is 
known  on  the  subject,  that  is  permanently  important  and  vala- 
able,  as  ascertained  by  many  competent  persons  in  all  parts 
of  our  country.  While  our  scientific  men  are  absorbed  in 
original  investigations,  others  may  do  a  good  work  by  collect- 
ing and  arranging  in  a  new  form  for  popular  use  the  materials 
they  furnish  on  special  subjects  like  this.  It  is  evident,  how- 
ever, that  this  book  is  more  the  work  of  a  coal-merchant  than 
of  a  professional  geologist,  and  it  has  reference  throughout  to 
practical  and  useful  results.  By  thus  collating  the  accounts 
of  all  our  great  coal-fields  in  one  view,  we  cannot  but  observe 
the  regularity  of  the  laws  or  system  on  which  Nature  has 
formed  them,  and  wo  also  get  a  comprehensive  idea  of  the 
pliysical  force  of  our  country,  accumulated  for  the  use  of 
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nua  Hiuutig  the  ntntu  of  tlie  cnrtb.    Tins  collection  of  conl  eta- 

tiltici  will  avrvi},  tbcrcfort^  noi  only  to  gmtlfj'  L-iiriositj,  but 

iiUu  tu  f^fliiliit,  it  (ft  li(>i>oil  not  iti  ati  uxiiggc-nitoct  or  too  fiatter- 

''■>'  >■  Ibmi,  our  tiDtional  n-caltli  or  reaources  In  our  supply 

■1. 

Atnutig  tlio  otbor  nioro  obvioiu  rcflootious  wbJch  will  occur 

tu  UioM;  irlio  niny  tiiko  ad  intcro«t  in  tb«  kinO  of  information 

'  '•»,  will  be  llio  mnpiiitnde  of  our  conl-fielda,  wbicb  tu 

-.    -  .,'<:<■(  are  witbotit  n  parallel  iu  tbc  worid,  coutniniiig  in 

alt  lI'S.i.'OO  Biquarc  milus,  btsidoa  tbc  lignite*  of  tlio  Fiir  "West; 

tbr  mat  quantity,  the  great  vnrioty,  iitid  tbu  wirle  diAlribution 

"ir  Atotvs  of  coal;  their  ncce<i>>ibility  for  mining  pnrpowe,  in 

.■>  -i.^  to  Df^r  the  EurCiCf ;  tbe  facilitiec)  aflbntcd  for  tlicir  cheap 

tranqwrtJition  to  long  distances;  also  the  vnnt  of  coal  in  otber 

rerr  cxtmuivu  di«lricU  of  our  country,  nn«l  tbo  important 

ironaoctod  witb  tboir  su])ply.    It  will  be  nutic-ed,  too, 

\uv,  ••\-.ii\o  the  cxbniiMiou  of  tbc  En^rli^b  roAl-tieldo  in  being 

iHlTtwl,  butv  little  haa  really  been  done  bcre  in  tbo  way  of 

vaMtig  titir  cosl,  nod  bow  powerless  in  all  tliis  fnd  in  the 

■hiohcD  of  [wpulntion  witb  intelligence,  energy,  industry,  and 

"sary  capital,  (^idcd  by  Bciencc.    Among  tJie  impor- 

>i)togce  of  onr  ooal-liclds  ive  tlioee  of  a  climate  where 

.I'or  can  be  endured,  where  fuel  ie  most  in  demand; 

,   «n4  ibit  of  B  Government  Mrong  enough  to  protect  our  riglite, 

anil  n'tsK  enough  to  permit  tbo  t>c«t  development  of  our  on'n 

ftMnl  ri'Murces. 

To  American  readers  it  in  qnito  superfluous  to  refer  nleo  to 

thil  pli.wing  picloro  of  tbe  fnmrc  wbidi  we  nre  all  so  modi 

nocoMtntued  to  dnw  for  ourselves,  or  to  apeak  of  what  we  will 

do.  iind  wliat  we  will  miike  of  all  that  is  aronod  ua,  witb  tlic 

-    1     .-  .1...  liitcnt  power  in  rcwn-c  in  our  coal-ticlds.    Thie 

[icd  to  facts  and  coutainsbut  few  reflections,  but 

ii  fDrtititbca  ibundant  food  for  tbongtit  to  tlio  X'l>(>(>^[*'>c''  »t)<l 

tbe  atatL-aitiati.    We  Kcni  to  have  before  ns  a  long  period  of 
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peace.    The  material  prosperity  of  the  cotmtry  will  hereafter  j 
engross  the  attention  and  efforts  of  oar  people,  and  constititta  '■ 
an  important  part  of  oar  history.     The  coal-r^ons  of  Amerioft 
are,  thorefore,  a  subject  of  national  importance,  and  worthy  ot 
the  attention  of  every  well-informed  pereon. 

For  the  benefit  of  those  who  have  but  little  knowledge  of 
geology,  some  general  information,  applicable  to  all  the  cool- 
regions,  is  given  in  the  Appendix  on  the  origin  and  place 
among  the  rocks  of  eoal-beda.  This,  as  well  as  Chapter  YL 
on  the  characteristics  of  coal-Beams,  should  properly  he  read  by 
non-geological  readers  before  the  accounts  of  the  coal-regions. 
A.  chapter  on  the  conditions  of  success  in  the  coal-trade,  one 
on  the  combustion  of  coal,  and  one  on  the  iron-ores  of  the  coal- 
measures,  with  the  latest  statistics  of  the  coal  mined  in  the 
United  States,  and  in  foreign  countries,  are  also  added  at  the 
close  of  the  volume.  Some  of  tliese  statistics  are  later  than 
those  given  in  the  text. 

Prof.  J,  S.  Xcwbcrry  has  furnished  the  best  portions 
of  the  chapter  on  Oliio,  particularly  tlie  section  of  the  coal- 
strata,  in  advance  of  his  final  report,  and  has  added  kind  words 
of  encouragement  during  the  progress  of  this  work.  Profs. 
Cox,  of  Indiana,  Wortheu,  of  Illinois,  and  ^Vliite,  of  Iowa,  have 
all  flirnishcd  useful  statistics  and  information  not  contained  in 
their  published  reports  of  the  geology  of  those  States-  The 
recent  geological  surveys  in  those  four  great  coal-producing 
States  render  this  a  suitable  time  for  a  publication  like  this. 
Dr.  J.  "W.  Foster  has,  with  the  concurrence  of  Messrs. 
Griggs  &  Co.,  tlie  publishei-s  of  his  "  Mississippi  Valley,  its 
Physical  Geography,"'  etc.,  allowed  the  use  of  his  "  Geological 
Sketch  of  the  United  States,"  given  on  page  2.  Acknowledg- 
ments are  also  due  to  numerous  railroad  officials  and  other 
gentlemen  who  have  responded  to  inquiries  for  infonnation  as 
to  the  geology  and  coal-trade  of  various  parts  of  the  country. 

K  any  of  the  scientific  gentlemen,  whose  work  has  con- 
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tribnted  to  this  piece  of  mosaic,  feel  aggrieved  by  any  want 

of  dae  credit)  or  any  erroneons  statements,  they  will  please 

attribate  it  to  the  difhcnltiee  of  such  a  task  as  this,  performed 

amid  the  carea  of  business,  and  not  to  any  wrong  intention. 

Cotrectiona  of  any  errors  foond  in  the  work,  which,  in  sach  a 

mass  of  &cts  and  statistics  on  &  subject  of  this  character,  and 

in  m  country  so  little  developed  as  oars,  most  unavoidably 

occur,  and  further  information  as  to  any  of  the  coal-regions, 

are  respectfully  solicited. 

J.  M. 

TowAHDA,  Fa.,  Xarch,  1878.  , 


KKKATUM. 
Oa  page  638,  tb«  fint  senteace  Hhonld  read,  "At  Pittsburg  one  poond 
of  coke  IB  ased  to  four  poanda  of  inm  melted." 
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sdTiintaEM  of  ihe  Nora  Sculla  CoalR<-|;k«>,  S91 ;  Ar«a  and  ContaMf,  { 
could  not  lupptj  Ibu  I'liiltii  SiBit*,  S93 1  !li>  l*ra<liioiloii  Uuiitod,  BV4 ;  . 
|*l9dnoll(«  lot  For(]r-Sve  Yuii,  BfiS ;  Cue  elusion,  aOll, 
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OwoiM  e«  f^OuU.  AND  nis  VEnroD  »r  ifa  Fii«h«ti«)i.— Of  Vigetatilo  OrI|^ 
Kind  of  VcRcutiiM,  ses;  P*ai-bi)|pi,  Sua,  BOO;  bow  to  nutfc  «w  k 
bi«d,  BQ<\  Ml ;  I.Mi|<i«mii'a  Oanorip*^  UH.  Col  i  bow  Om  VtfcUbt 
%et  *af  iranafomtd,  toj ;  Fbnnitkni  of  EUIm  and  UandMaaea,  003 ; 
of  tte  Variou  Kliub  «f  Coal,  MS,  «M  ;  Ihptliilao  of  Uw  Stamt  of  Oca 
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IUAmh  tt  Ocal'tttd)  •nd  llwlr  Fngmoitbr)'  Cbtnolur,  Ma  i  Dirvctiea  ol  ibe 
CMMiniiiiiiH.  SOe,  SOO ;  lb«  ConglinncraM)  of  i'dnuflnDla  uil  Illinois,  604. 

&  In  tm  tMMa  w-ntctt  Cut.  in  mimid.— Tbc  OoaMHarins  Rod:*,  <0T ;  fUlM 
WlW8if4nnl  titoltflc&l  rotnuilcM,  BOA,  609;  ihu  I'tv  ot  Fo««ll^«llll  In 
IM  AiCViri  ul  rool.  All ;  no  OmI  Mbn  ilio  (,'«rboii)liir«iu  Jl^,  C11 :  IIm- 
IMakle*d  Ui«  ll«iuil(on  Oroop^eiS;  Oriein  of  Fi-UaleuiD,  tit,  US  g  S|wlca 
•^I'MHalWIlirinuBK  BcictL*,  613;  Dawn  and  rrogrcai  of  Vegolalloo,  41); 
hiWhronUii  liovkf,  All ;  la  (he  Cubonlforouii.  «U  ;  In  i|w  IViinlut.  Cr*- 
iMHa,  u4  T'TiUri.  dU;  Trot  IlUI'i  AcoounI,  ein ;  Unulia  Cwl  In  N'«w 
Jbaj,  SIT ;  Ulao«  t^lv  In  Caiuiila,  017 ;  olbsr  Foolitli  Scarcbn  fur  Coal  lu 
ttgW  uiU  olicwiute,  Bie. 

nMu  ov  Scoon)  »  nn  OaiL-Tn^ra— Nino  Condltlou  rcqulnd^ 

tQnattlyef  CmI,  619,  <t2U;  SuOdcnt  VI'>inillT,  0»>;  CltMpMMef 

;  <Sil  1  HtkiiUHij  of  Producilan,  911 ;  Cht»f  Tmi*|>oii4tiM>.  All ;  Sot 

t  VnufiorUtibD,  SSI,  631 ;  a  Good  Markvl,  613 ;  ^ullloiftil  Ci|u(bI,  634 1 

Gml  IlMaginiMBi,  tit,  OUt ;  FublM  BnwSta  orOoal^iinin;.  6U. 

IT.  fa  («««ciiri<M  or  I'oti..— Tbo  \Xatte  in  OonilnE  CmI,  ei6 ;  Uvmlas  Coal  a 
tl  KitKrlcnrui,  627;   (Icncrml  Dcscriptloo,  <i'if.  Ik'iiiled  l)rwH|iUoii, 
>l  IlmUnit  l*o*(>r  of  OmI,  630 ;  Carboclu  Oxld«,  63v,  ttl;  Ktrt»ilf 
•nt  Air,  f-Sl;  Safflolunt  CombutiloH'Ohanibcc.  6ii;  tilo"ing  Coal*, 
■iir,  roiuuiitlliglMMoxeiHS;  latiiiblF,  tTnooiuumcd  (ioiu,  U33;  Smoke.. 
ihoL*  IM*  a  ToH.  »4 ;  Lom  Id  Iho  Tbrarotlcal  Utallnu  Vtiat  of  Coal,  M ; 
>'•  faniaM  dOHilM,  tU ;  Cnmpkn'*  UsIliuJ  nf  Ixiniiuc  Fulrtriatd 
^  tH,  BST ;  Quanili;  of  Coal  wted  in  makiag  Iron,  687 ;  Soeettiij  vt  Sck 
Mlk  KuowloO);e,  638. 

1.  lb  bia-UMCi  M  nu  Cou-Rioion. — Iron^iro  only  found  In  nnaln  Goalogi- 
■I  IfnMlloua.  *i9 ;  Uio  Pt\marr  On*,  MO ;  Iho  lirown  IlnmailiM,  040 ;  (ho 
l^oi  or  Kowl  On,  MO,  HI ;  (h«  Carbontu  Iron-^re  Im-Iow  tbv  I'oal  Con- 
imrtUf,  «tl ;  ibc  Ore  in  tbo  Coal-neiiiutB,  611-^^6:  the  u.  -sieM  above 
(W  U^  MS :  the  Joliiuu»B  Ore,  MS ;  Lcalcjr'i  Di^Kti)>iion  of  Uw  CharaMer- 
tto  ui  Vabag  of  ilbo  Iron^Oraa  <rf  ifao  Cttal-nteaiurto,  64>-ii)S. 
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lea  or  OoiL  xivto. — Coal  uiiwd  l»  I{i>|(liin<l,  6(7 ;  l^li:olch««  of  Ili« 

lUi  of  llrcat  Oiiuln,  UV-631 ;  Hap  at  Ao  (:nal.bu)na  of  tr<-ia"J.  tao; 

(kl  rf  BbgbMl,  Wait*,  and  Stwhod,  641 ;  Eihauaiion  of  Eoglith  CmMcU*, 

**>{  KqHnt  of  R«,nl  OomsdMion,  6M ;  th«  Voatbuina  aod  die  Coat-lrado  of 

Tnant  tM :  IMsi^u  UoallivMit and  StaiiMka ol l^ool mmrd.  mi;  Coal  luiniid 

fru^,  OM;  Ptudnailun  of  C«al  in  Spain,  CSS,  Coal  mined  In  Aiuiria, 

lita  oT  (he  Caat4loMi  iu  th«  CTnllcd  ^atn,  aivl  Iho  rrodncUon  of  Coal 

Cuiiclr,  <47-4)ni  I  I>(4alla  of  Coal  inlnnl  In  Pvni'iilvanla  anil  la  other 

hMn,Mj-ii7ii,  t.'<MUnd«  un  ibv  N'e*  York  iwualt,  «T1  i  Ou  Uke  Eric.  BT3 ; 

intrnpt.  '\n  i  Coal  PimliKtioa  of  Uio  tilot>^  All. 

...     6TB 
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|*flr  Mbir  balk;  Hli«lai  In  «kiob  oointnMot  !•  ouried  on,  DUBBfitMuriai  liiiln*> 
\  nwrm  to  u*  MO*  part  of  tl>o  iJvutiual  mbaUiiM  wUoh  hi  had  n- 
k*n»  nutcrltt,  (Ooiatbliig  liiiblo  uid  IwciMa  of  wUth  oiUAMMMa 
■MfalMUMi,  whidi  UTMM  our  altcUJniii.rvcaUiDgauTiDlDdt  toUworigiMl 
itf  lliuM  nuoarialib;  *Uc^ou:rir4aUaR>ui>pll«dor«ui*ni«c*(nUB»d. 
^h  wauwy,  Uu  niaUnal  which  flirai»bM  snotive  |>o**r  la  tUhcr  wImIIj  otw* 
I  tr  Muu  britalMn.  Tb*  orMitamit  dmtmmoi  «f  inMlunar]r  whibb  tniw- 
» infill  I  6i>ui  p)Mo  to  [tlaof,  M  trwu/ornui  tbeni  fteni  on*  hhap*  lu  ■n-Hhar, 
iMhJait  visibtaor  UofiUaouw^loli  aar  Mnaoa  on  dwrll.  We  h«  uraoiiil  H* 
I  vtilob  wen  onUind  frooi  UancliMUr  a  «h«n  loontb  (^  abd  we  liandU 
rWnanddiiM  whMk  IsftSu  Fnuwiaco  within  the  laMfbitj  daj'a"  (i.  d. 
■l  ■'kui  -it  tlia  rabaoelou*  power  Bliioh  has  wio^*'!  ibair  w»j  kitlur  *w  we  uo 
tiath*  lurlu,  aaJ  an  pnee  to  forget  the  um/uI  labor  of  the  bUok  maaHH  by 
k«iar«Ml>rKi*lj>  beiisBttd.  A  pdrailcal  aol  baa  been  oomioHted,  or  ■  hsaUU 
tbaUanpli-.l  or  iiilaBdni,  a»d  lb*  Win  of  oor  nalloaal  jMnari*  Btrtt«h«d 
ittlb»w*  tlia  de(i|tiit«f  wtekaJ  man;  boa,  without  the  aid  ortkiBiiBtk,forUd* 
it,  th«  iDtrrpaiitlio  of  that  am  sould  b«  all  too  lord/,  Ita  offMta  alto- 
IIMnlUiitf."— Wttna  K.  Joiivaos. 
*CMl,"Mjifrol!.  J.  8.  .Vawburry,  "Uanlitlad  to  baooiuadarol  u  ih* niuiiipriajt 
tf  ■•  mUtauluo.  iljr  tka  pvv  daialopad  Ib  Ita  cMtibuatiMi  all  Uie  wbuili  of 
liM7  irt  kept  In  HMtles,  oomawm  i*  oarried  « >tli  ru|>idii]i  and  oartainlj  mtr  ell 
|<Bkaa  i4  lbs  swih'i  xurhM,  the  luaAtl  tnetala  are  broi^ht  fVom  the  deep  carM  b 
*Utb«}  hare  hidden  IbtauMlvaa,  and  are  putUod  and  wrouitht  toaorve  the  pur- 
pataW  mia.  By  (»«l  night  u,  in  on*  Mcue,  oonfurud  into  dajr,  winter  into  aum- 
•«,a>Ii^IlfBor  uun,»Miurcdb]rlta  rntU,fr*Mtir  prolonfcsd.  Wealth,  with  all 
lb  MsMa,  tha  liuartea,  a*d  the  triuuapba  It  brloga.  la  ita  gift.  Though  blauk, 
M4f,  aul  a(Ua  nt>alalTa  in  Ita  aapect*,  It  la  tbo  cmbodlincait  of  ■  power  mora 
p1i«  tWn  that  ailiiboted  to  Iha  (vnli  Ln  t)rtanial  talo*.  Ita  poaaoaalou  U,  tben- 
^rti  UllilU  ■niiiil»l  bocotJialeaB  bvoravr^  bj  a  cumnuniljr  onutton. 

iitelao  net  wIiImm Ua poetrjr.  It  haabwufbrnifdnsdeTthogtoulnortha 
Tttng-ftt  tgt:  and  tb*  light  and  poww  It  holda  ar*  notliiug  elu  tbaa 
latond  la  Uiia  blask  (aikat  lu  wait  the  ooiDlng  and  acrra  tile  ]-urpoaM 
Ib  ll»  I'r'Mn  of  It*  fmnatian  it  oe«ipoMd  tb«  liuosi  of  Uintu  ttnOjir* 
Inaatlai  llAiil  ili^ir  sealed  Imkaaiid  Waved  tbrirfoalhory  foliage  ninr  the  inanlif 
abna  ■(  tba  owtK>nUei«w  ocotliMDt  wtHra  not  nnl;  no  man  waa,  bat  gigautle  aal^ 
—ah"  ant  >aU-<lad  dahoa  wore  tlia  monuroha  of  the  aninalod  world." 

uUtawMld  of  iodiwtry  what  tlia  avn  i«  to  IhaMiunil  w>>rM,  tliam^t 
:  ifbl  and  heal  with  Iheir  ionuaMnbla  benelltt.  It  U  not  onljr  Ihe  priuol- 
palpwtitor  i/atean.liut  atBUD  laala«  dependent  on  Iron,  and  the  mannraoiura  of 
'"■niamalr  llinvfore,  il>ea«  Ihraa  ntoM  powerfol  aaietift  tlie  pb^aioal  aipnta  ot 
Mui^iiranmnaiil  ba*«  tbtiranurna  and  bUa  In  lbs  eoal-K^ne.  Hare,  than,  la 
Ib^  Ink  aai  gloooif  eavMM,  and  their  ooaraa  and  rude  produ«tlotia,  la  a  go«d 
ailt4>l||»lb«i|lil;  and  on  a  eold  wintat'a  areuing;  when  wo  enjoy  ilin  plvaiaiil 
*'*»k  tfitM  eoal-Bri,  whib  am  aparUMOAs  are  Ulumlnatad  b/ilin  go*  from  conl. 
**  **MM  mdeaiar  to  have  Intatllgoni  Ideiit  of  thn  anunv*  trtim  wblob,  and  tbe 
'**■^eltTF>l.  t>i<»*au4  Mtoaay  ether  irnMtomfi'rti  arederirad;  and,  above  all, 
**'^«ll .  <    -  ioabooarf  tka  wird'ini  and  foodnoarof  Qloi  who  haili  in  aa 

'"T*"'^!  4  ,  '  vied  bcoMatli  our  feit  in  aibauatloM  quanlUle*  and  la  an  Iib> 

•""^W.  forsi  lie  ■■  atofad-wp  foal  of  a  world." 
I 


THE  COAL-KEGIONS  OF  AMEKICA. 


A  PBEUMTNARY  GENERAL  SimVEY. 

Oi-  the  tlilrtjr-«vcn  States  compwing  the  United  Statea  of 

Aniuriui  in  1S73,  the  following  i-ontain  no  coal  whatcrer  of 

VT  kititJ,  viiE. :  Mttiiio,  Jivvf  Ilfttupdiirc,  W-nnont,  Coniici-ti- 

-',  "^""W  York,  Kcw  Jersey,  DoUiware,  South  Carolina,  Flori- 

.    siA»i]>pi,  Ixiuisiiina,  >ViEC(>ii»ii),  iinil  HiniivtMitH.    Several 

otten,  tiot  tiuinvd  iibovLi,  noniinnll^'  contniii  coiil,  hut  it  is  of  do 

aomerrial  vahie.    Atucnig  th«««  are  MaMSctiuiwtti»  and  Rltvde 

UiDii,  where  a  hard,  worthlees  kiud  of  anthi^scite  is  found. 

Stiftli  Caroliiin  Iiiu  two  unall  coal-Holds  of  Trint^Mic  age,  «  later 

tmution  Uun  the  Carbon ifcroui:,  biit  tliey  are  fiir  in  the  inte- 

f»r,  nor.  at  all  productive,  and  will  pmhably  never  he  of  more 

iie  liM-nt  tui|>«trlaur<.>.     Tlie  State  of  Virginia  tia^  near  Rich- 

tatA,  a  field  of  co:il,  of  the  «ime  age  ae  those  of  North  Caro- 

Goi,  which  w«fl  once  the  n)o«t  pruductiw  and  iui]>or1ant  in  Uio 

.  bat  it  han  long  since  lost  ita  place  Id  the  coahin«rket. 

1  h*B  n  einall  area  of  tlic  coal-formation  in  the  nortlt- 

I  n>nier  of  the  State,  not  enttlliiig  it,  liowever,  (o  bo 

I  among  the  great  coal-producing  States.     There  are, 

ri',  vpry  extensive  iliHtrii-ts  in  the  United  States  doiitituto 

:,  and  manr  of  thein  tlie  most  thickly  impulnted  and  the 

l^r  ■'  riuitiUintTs  of  fui-I.'     Tlu-re  arc  four  great  carboniferous 

Wlifilda  in  the  UuitM  Slale^^.     The  flrst  and  ino^t  iinjxirtant, 

b  ill  a'epecta,  is  called  the  Appalachian,  or,  more  properly,  the 

ABr|duinjr,  and  is  of  continental  dimensione,  being  !)7d  iuIUm 

>  8««  OMkiglu]  Map,  on  pttge  X 
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A  PBELJUIXART  GENEUL  fiUBVIT. 


m  Iviigtlt,  extending  through  important  parts  of  Mven 
in  n  nortliciut  iiDtl  fiouthwest  dinx-tiou,  fiviu  SO  to  180 
vide,  and  prnditcing*  great  vnrict;  of  tho  bcMt  qunliticH  of  col 
It  covors  the  western  part  of  Pennsylvania,  tlie  e.'utt^m  ]uirt  i 
Ohio,  thii  wL«tcni  conicr  of  Miiryhind,  nearly  alt  of  West  Vi 
ginia,  llio  eastern  jinrt  of  Kentucky ;  it  pr<it««ce  TcDiiee^ce,  mi 
ends  in  the  central  part  of  Alabama.    It  is  quite  remarkabl 
however,  that  eevund  of  the  largest  prodti<:iug  rcgiouo  are  mi 
outliere,  or  detacltcd,  itiland-liko  fields  on  Uie  borders  of 
great  eoid-ri^iou.     The  northeastern  fragments  are  the  nntl 
cite  basinit  in  the  norlhea«teni  {inrt  of  Pennsylvania,  the  hi: 
eat  in  area,  bat  the  nioat  important  and  productive  of  all. 
along  the  eaatem  borders  of  tlic  lield  are  tlio  lilusgburg,  C 
field,  Broad  Top  (Penu«vh-ania),  and  Cnmberlnnd  (Marylan^ 
baainci,  and  there  are  aiinilar  very  productive  detached  basf" 
on  the  northweet,  on  both  sidc^  of  tlie  line  bcttvecu  Penns; 
vania  and  Ohio.     The  Pilt«burfr  mid  WoJitmoreUud  dial 
produces  the  largest  qimntity  of  bituminous  coal,  but  tbia 
pears  to  ho,  at  jirescnt,  the  only  very  productive  n^gion  in  tl 
uuiin  body  of  tliis  gnnl  eoal-tcrritory. 

The  second  coal-tield  ocCTqiies  the  central  part  of  the  Sta 
of  Iticbigan,  and,  although  spread  over  a  large  surface,  it  is  i 
ferior  in  importance  to  all  the  others,  having  only  a  thin  eea 
of  Coal  of  ft  poor  quality. 

The  lliini  great  ooal-lield  is  of  enormous  dimeosioiUr  oovi 
ing  two-tliinls  of  the  large  State  of  Illinois  *!'«  weetem  part 
Indiana,  anrl  tho  western  part  of  Kentucky.  The  beet  coal  fro 
this  tield  in  found  in  Indiana,  and,  although  none  of  tho  coal 
produ(.-i:«,  with  this  oxecptton,  is  etjual  in  quality  to  the  b( 
Pennsylvania  coni,  yet  it  afforda  a  great  abundance  of 
cheap  and  valuable  fuel. 

Tho  same  remark  applies  to  the  fourth  coal-field,  which 
cro  the  »outhwcii.tL-ni  part  of  Iowa,  the  best  i)ortlon«  being  a] 
the  Den  Moines  liivcr.  It  also  extendi  southward  over  a  lai 
areA  in  Xorthem  Missouri  and  into  the  eustem  part  of  Kan 
the  seams  of  coal  being  gonDratly  tiitn  in  all  tlieHc  Stalwi. 
though  it  nms  into  the  aoutlieMtem  counties  of  Xehntska,  it 
feared  tlie  coal,  if  there  be  any,  is  there  too  thin  for  mini 
From  Kansas  it  spreads  southward  into  tho  Indian  Torriloi^' 
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bew  br  ia  not  knoTni ;  but  s  voal-Seld,  which  is  prolMbly  ft  por- 
tioa  i>f  it,  is  foHiul  ID  ttic  wo«t«m  purt  of  ArkJutsae,  on  Wtb 
Urn  ci  the  river  of  tliat  name ;  aitd  Uicrc  is  niiotbcr  in  Texaaj 
It  F«rt  Belknap,  ia  the  nortJiweetem  part  of  Uiat  Stnto. 

ITie  oiily  tubor  carbon  ifumnit  ooiil-tivlda  io  Ameri<!a,  in  addi- 
tiOQ  to  tliuee  eQamenite<],  are  thoae  of  Xova  Scot^H  und  New 
Brrajwick,  Rnd  tlio  Iiiltcr  ig  of  no  pnutival  importance. 
Of  the  partA  of  the»e  conl-tiolds  ouiitniuod  iu  ea^b  of  tho 
itM  a  eepUiit«  ni-couat  will  bo  found  in  this  voluiiio.    But 
ihmi  in)  hirgo  ]Hirti(»ii8  of  all  of  these  vast  redone  which  liave 
bera  BO  itn[ierfectl_v  wrought,  or  even   c.<C]ilore<l,  tluit  they  at 
pMRit  only  fiiruiiih  eiibjocte  for  epecuJatiou  as  to  Uie  «xt«nt  of 
m  undeveloped  rewuroctf,  tind  for  conJucturc«  ns  to  tlie  Aitnre 
^liiese  of  our  higlily-ferored  country,     "iliey  wlU,  tlicrofore, 
utrtipy  milch  lose  of  our  attuntion  than  their  great  narnber  of 
ifiuii  niiluB  would  worn  to  roqtiire.     If  their  present  impor- 
tmre&nd  productivimefia  only  were  conaiden^l,  many  of  them 
mij^it  bo  entirely  omitted.      Pennsylvania  is  at  present  tbo 
pnt  pro<]ucer,  and,  speaking  in  a  general  way,  may  be  said  to 
'    tiic  United  States  with  eoal.      Mfirvland  sundi)  annually 
:_  water  u  Utile  more  than  2,00'.i,0(K>  tons  of  cos! ;  Wc»t 
Vsputa,  about  SM),<)(K)  tons  ;  Ohio  ships  from  Cleveland  anno- 
1II7  almat  500,000  tons,  bcaidea  a  Urge  homo  consumptioa. 
Witti  tliOH  cxcc[)liun«,  and  the  supplying  of  St.  Louitt  from 
lUmoLs  BO  other  State  sends  any  considerable  quantity  of  ooal 
bmarket,  outi-Idc  of  its  own  boundaries.     A  few  of  them  pro- 
dun  quite  largely,  for  thuir  home  vousumption,  in  localities  too 
mole  to  be  reached  by  Pennsylvania  cool.     Of  thiMC,  Illinoia 
.,l>tbly  the  largrtl.  production  ;  that  of  Ohio  is  increasing 
■-  < , ,  as  ifl  also  that  of  Indiana.     PenQsylvunia  mtai'd,  con- 
■and,  und  sent  to  market,  in  1871,  abont  34,000,000  tons  of 
'     r  which  1.1,nOO,Of<0  t-ms  wore  nnthracite  and  fl.dlO.OOO 
<Te  of  the  various  kinds  of  bituminous  ooal.     This  State, 
tkcrcRirQ,  indisjnitably  stands  preeminent  in  respect  to  the  pro- 
,  M  well  as  for  tlio  variety  and  unetiualled  <iaality  of  its 


Kone  of  the  United  States  Territori^  and  none  of  the  Statat 

Pacific  coast,  contain  any  ooal  of  the  Carboniferous  age, 

'  y  afford  an  abundance  of  tlie  kind  uf  foa^l  fuel  usUed 
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"  ligoite,"  which  is  of  inferior  heating-power,  of  a  nmch  later 
age,  fonnd  in  newer  and  geologically  higher  rocks,  formed  long 
after  the  great  coal-fields  of  the  Eastern  States.  This  lignite, 
which  is  found  in  the  earth  like  coal,  and  has  its  appearance 
and  nfiCB,  and  is,  therefore,  entitled  to  he  called  coal,  occurs  in 
greater  or  less  qaantities  in  all,  or  nearly  all,  the  States  and 
Territories  between  the  Missouri  River  and  the  Padflc  coast, 
which  compose  more  than  half  of  the  territory  belonging  to 
the  United  States.  The  principal  localities  where  it  is  now 
most  in  demand,  and  found  of  the  best  quality,  are  along  the 
lines  of  the  Union  Pacific  and  Kansas  Pacific  Kailroads,  in  the 
southern  part  of  "Wyoming  and  the  northern  part  of  Colorado 
Territories.  It  is  also  abundant  on  the  Northern  Pacific  Kail- 
road.  Until  lately  it  was  supposed  to  be  tertiary,  but  its  age  is 
now  understood  to  be  cretaceous,  and  its  quality  is  better  than 
that  of  any  of  the  lignites  or  coals  of  the  same  age  in  Europe 
or  elsewhere.  After  completing  the  accounts  of  the  four  great 
carboniferous  coal-fields,  these  cretaceous  coals,  or  lignites,  of 
the  Far  West  in  the  Rocky-Mountain  regions,  and  on  the  Pa- 
cific coast,  which  furnish  a  species  of  fuel  so  different  in  its 
character,  and  supplying  a  region  of  country  so  remote  from  the 
other,  will  be  separately  considered. 
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T>f>-  dllleivnt  kinda  of  coal  in  the  UBited  Statas  might  bo 
divitltNl  iiito  uliiiogt  UK  tnaDy  TikriL-ticA  aa  llicra  aru  of  trout  in 
tiu)  fore ttt ;  but,  ns  it  U  lierc  proposed  to  treat  tlio  subject  in  a 
toattcr-of'ract  vrny,  and  in  ito  commeroial  Rttlier  tlian  ita  scien- 
tlllc  aspects,  it  wiU  nnswer  our  purpoBu*  lo  Bpwtk  of  tbcm  in 
fCVdvrKl  t«nn«  lu  Hnthniut«,  iwiiii-bitunnnou»,  and  bituminous, 
the  Snit  bcin);  situatod  farttiMt  cast  in  FviiiiKylvanift,  aud  tbe 
otlHm  extending  northwestward  m  the  order  nientinticd. 

By  &r  tbe  moet  ImportaDt  and  the  beet-known  coal  in  Uiia 
ta/abVry  la  antbmcite.  It  i*  t}ie  iinivn-sid  fuel  for  domeetic 
nee  in  llie  United  States,  in  preference  to  all  other  kinda  of  coal, 
wilhoat  much  regard  to  (heir  comparative  cost,  and  it  is  also 
«xl«nHi\'cl7  used  for  other  piirpoAea.  Erery  one  knowH  it  and 
tiHB  it  wiioro  it  mu  be  had ;  all  fuel  mure  or  lea  intiirc«t«d  in 
ft,  am]  n  xttrj  largo  portion  of  the  coal-trade  consists  of  tl.  Aa- 
tliracite,  or  alone  coal,  la  called  glance,  or  blind  coal,  or  eiiltii,  in 
En);Un<l,  and  is  Uio  coomion  hard  wml  of  America.  Its  pecn- 
liaritiM consist  in  ita  being  ao  Urgely  ooni|)<i.4od  of  carbon,  from 
ST'  to  33  per  cent.,  witJi  leas  than  11  or  12  per  cent,  of  volatile 
mattvr,  wlik'li  in  fact  ta  nirely  futind  to  amuiint  lo  more  than 
Ti  i>er  cent.,  white  its  average  quantity  in  onr  antliraeito  gen- 
emlly  may  be  slated  at  al>otit  G  per  CM.-nl.,  and  nearly  Uie  whole 
uf  thia  appearg  tu  bo  watvr.  In  the  extreme  west  ends  of  the 
basina,  however,  a  semi-anthracite  ia  fonnd,  contataing  aa  much 
at  1"  or  15  jwr  cent.  Anthracite  has  a  Bpecific  gravily  of 
tram  1.39  to  I.Ol.    In  its  structure  it  \a  masaive  and  compact, 
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the  eoStet  rarioticA  Imving  «  tvuJi^nL'v  to  Umtnatlon.    Its  fn 

ture  is  conchoidal  id  tlie  hAixic^At  varieties  onljr,  but  itotiicUnl 

irr«guLtrly  eo ;  in  otUur  cases,  with  a  tentloncj  to  colwniitj 

ftnctiirr.     It«  color  U  jet  bWk,  the  Uarile»t  kindeinetjiUiL'  bk^B 

eotat.-tinies  gniviiili  black,  and  it  almost  always  bu  a  bright,  ({4H 

lostre,  and  oci.'W^oiially  »  b<»kutiful  iridescent  color.    It  is  tSM 

easily  kindled  tlian  ottier  kinda  of  «oal,  and  oft<n  <lecrc|>itstd 

wliCD  kindling,  and  burns  witli  but  littlo  tbiiiio.    Willi  an  in«icd 

fici<!ut  «ti[>p]y  of  oxygen  in  burning,  it  produces  a  short,  bloiJ 

fljime,  the  prfldiict  being  tlien  carbonic  oxidu ;  but  wLon  proiwrM 

bunil  it  \tius  gi-cat  hc-ittin;;  powur,  and  lnivG«  but  littlu  ni>b«a 

retaining  itd  fonn,  althuo^i  tlie  softer  varieties  break  if  bitru 

mpidi}',  but  it  never  iiiult^  Gwclts,  or  foniis  eoko.     ItH  bnrdiiuM 

is  an  invaliialik-  quality,  enabling  it  to  be  traiuporleil  lo  and 

distance  witliont  injury  from  bandling  or  cxpo«iiru,  altliougli  d 

is  attended  with  some  wa«t«  from  breakage.    It  doeii  not  *oM 

the  bands,  and,  from  its  clainlinesa,  the  absuioe  of  siimke,  soolJ 

and  dirt,  it  is  universally  jm^ferrud  for  doino«tic  UMk.     Withoin 

exagg:cmtion,  it  may  be  said  that,  as  a  honse-coal,  the  world  oRia 

produce  nothing  to  compete  vritli  it  at  the  sjime  prioo.    All 

tiiose  wlio  b»vu  been  aecuetonied  to  it«  tu»o,  proaotmoc  U  ibm 

perfection  of  domestic  fiiel.  I 

Althuugli  Ihcro  is  a  fonnation  contatuiug  antbraeitc  cool  uJ 

Rliode  Inland  aad  Ibssadituetbt,  tliat  \s  a  better  eiibjuct  for  tliJ 

studies  of  the  geologist  thitn  for  the  labors  of  the  miner,  bcinH 

of  eo  hard  and  inforiur  ft  qiudily  as  to  be  unfit  for  nse,  or  fouuilJ 

in  a  fonn  so  unfavorable  for  working  that  it  is  not  mined  ocl 

sent  to  market.    The  marketable  coal  &om  the  other  Statea  Im 

all  bituniinoux;  therefore  Pennsyh'auia  poeecssoB  a  inonopoljJ 

of  this  most  vahiable  article,  anthracite  ooal.     "The  exeltutivoi 

owncrxhipof  this  important  and  popular  species  of  fuel  in  targb] 

quantities  within  short  diHtan(-c«  of  the  Kcaboard,"  nays  U.  C.I 

Taylor,  '*  is  a  possession  of  inestunable  value,  and  plaoca  PctitM 

sylvania  in  an  cnvuiblc  potution.     It  is  difficiUt  to  say  wliati 

ntunber  of  population  its  production  alone  will  hereafter  saa>.J 

tain,  or  to  wtiat  degree  of  power  and  iuiportauce  it  may  alt!-| 

awtely  elevate  this  State."    Many  years  ago  Prof.  Sillimani 

called  it  a  great  national  tnirt.    The  pcndiar  and  vslnalda] 

qiialitioa  of  this  ooal,  the  very  large  quantities  produced  finding  I 
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over  a  very  exteoeive  territoiy,  the  very  Rinall  rc^on 
^muatrr  in  wliu-b  only  it  ii  fouml,  the  groat  number  nnd  siza 
the  Lh.h1i^  the  ui^tnurdinAr)'  funu  iit  wliicli  tliuy  lie  in  the 
.■aQ<l,  and   the  no  less  extraunlinary  character  of  tbia  wilt), 
EU,  tnountainoiiH  oniil-regtun,  make  it  tltb  iiioet  iDtcroetiDg, 
rioDft,  nnd  im|x>rt8nt  of  thein  all. 
Litcation  and  Ed^ntoftha  AnfhntcUa  lie^iona. — Tfie  North 
ich   of  tho  Su^qiiobniiim  Kirur,  ^iiiclimc*  cnllvd  tbv  East 
icii,  one  of  the  most  striking  foatiireit  on  the  map  of  Hcnn- 
inia>  is  foniie<l  hv  tli«  junction  of  the  Chomung  and  Sus- 
qvcbantiM,  in  llradford  (^unty,  jiiitt  within  the  noi-tticm  bouu- 
of  the   State.     Thence  it  pursueti  a  ttoulheaat  course  lor 
ant  10<>  mile«  to  Piltston,  cutting  a   Tiilli-y  about   500  to 
I,"""  fort  deoj>,  first  tliroufih  the  Chemunj;  j^ouj*,  and  farther 
DOth  through  the  Old  Bed  Sandstone  orC^tskill  group,  the  dip 
the  fonnntiuns  bi^in;;;  toward  tho  south.     There  i*  no  coal 
■Ivvur  in  iJie  part  of  tlte  State  hortheaat  of  this  portion  of 
be  river ;   but  at  Pitteton  tlio  river  strikes  Uie  inside  centre  of 
third  or  Wyoming  «nd  Lavkamiuu  coal-ltcM,  which  lies  in 
nortbtiast  and  H(>uthu-estdir««tion,  in  the  fonn  of  tlie  moon 
bur  fint  qnarier,  with  the  convex  side  toward  Phikdclphia> 
tlie  nppcr  horn  poiuting  ton'ard  the  uortbeust  comerof  the 
The  Licknwnnnn  Valley  conl-n-^utt  is  nortbcAiit,  and 
lAVyonilng  Valley  coal-region  is  southwest  of  Pittston,  both 
parts  of  one  uniform  and  symmetrically -formed  haain} 
diHtiiigniUied  by  the  streams  by  which  they  are  drained. 
I.ackan'anna  Ilivcr,  tm  inconeidcrable  stream,  rises  not 
>  tnttn  the  northern  line  of  the  State,  in  the  1u]rhliiud«,  ho- 
Bo  SuBijnchanna  and  Wayne  Conntieis  thence  runuing  soutli- 
),  it  breaks  into  the  coal-field  at  its  northeastern  extrami^, 
the  coal-mcasnnM  aro  considerably  elevated,  as  they  are 
I  nt  Iho  Miutbwesl  end  of  the  basin ;  and,  passing  thron^i  the 
of  this  northeastern  half  of  tho  field,  which  is  catted  the 
ina  region,  it  nnitea  with  the  Snsquchanna,  where  it 
Ks  tiiroUfrli  tliu  northern    Ixmndnn,-  of  ttie  coal-ba^in  at 
1,  al>out  ten  milee  fllMve  Wilksbarre.    The  main  river 
I  makes  a  right  angk  and  punues  a  winding  course  throog^ 
Iniddlv  of  Wyoming  Valley,  the  coaU'teams  being  hundreds 
0t  Ixtiow  the  bed  of  the  river,  and  passes  Icngthwiso 
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through  the  coal-field  to  Nauticoke,  a  distance  of  15  mi 
PittBton,     It  here,  enrioaslj  enongh,  passes  out  of  t 
field  to  the  north,  breaking  throagh  the  moimtain-banii 
bounds  the  basin,  and  then  Berering  the  monutain  len 
by  resuming  its  former  course  for  eight  miles  ont^d' 
coal-baein  to  the  month  of  Shickshinny  Creek.     It  the 
turns  to  the  south,  again   enters  the  coal-field,  and, : 
across  it,  passes  through  the  southern  bonndarr,  leavin, 
turbed  the  southwestern  end  or   point   of  the  coal- 
200  feet  above  and  west    of  tho   river.       The  river 
pursues  a  southwesterly  coarse  to  Northumberland,  fl 
unites  with  the  West  Branch,  and  then  runs  nearly  dt 
to  Hsrrisburg.    Tlic  Susquehanna,  as  above  described, 
considered  as  the   dividing  line  between  the  antbrac 
bituminous  coal,  excepting  only  ft  sm.iU  portion  of  tl 
from  Pittston  to  Nanticokc,  extends  about  one  or  two  i 
width  across  it  to  the  west  side.     This  Lackawanna  an 
ming  Valley  is  the  location  of  tlie  third  coal-field.     Pro 
southward  to  the  second  coal-field,  our  attention  is  din 
the  Leliigh  Eiver,  an  important  branch  of  the  Delaware 
from  its  head-waters,  east  of  the  Wyoming  re^on  to 
Chunk,  forms  another  of  the  obvious  natural  bounda 
these  coal-re^ons.    All  the  hard  anthracite  coal  in  the 
States,  and,  practically  speaking,  in  the  world,  comes  £rt 
small  central  part  of  the  eastern  portion  of  Pennsylvan 
of  the  North  Branch  of  the  Susquehanna,  and  west  of 
high  Kiver.   The  north  horn  of  the  Lackawanna  coal  t 
however,  extends  much  ferther  north  than  the  sources 
Lehigh.     Neither  the  Lehigh,  the  Susquehanna,  nor  the  { 
kill,  is  navigable.     A  map  showing  the  whole  of  the  i 
cite  coal-fields  would  include  a  long,  irrcgularly-shapec 
extending  in  a  northeast  and  southwest  direction  betwc 
Lehigh  and  Susquehanna,  100  miles  in  length  and  30 
in  breadth  at  its  widest  part,  in   which   the   coal  fon 
proper,  consisting  of  scattered  fields   and  basins,  wouli 
Btitute  bnt  a  small  part  of  this  area.     The  coal  is  foi 
at  least  twelve  or  more  detached  and  separate  fields,  of  a 
form ;  three  of  them  (the  Mahanoy  and  Shamokin  bein 
eidered  as  one)  are  large,  and  the  others  are  much  si 
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■re  irre^itiir  in  tbeir  outlines,  aud  oontaJn  coal  in  an  ex- 
ardioan,-  niiiuticr  of  wuttie  nnd  bode,  some  of  them  of  lut 
■DttJtttif;  [Jiiiikiie»».      Tlie  gnut  iiitinbtir  iind  »ku  of  tlto 
and  the  form  in  wbit^h  tbej  ore  fonnd  among  the  rocks, 
tilutt>  u  nuirkud  a  di»ttiictton  bctni-ea  tboeo  rogions  iind 
bitmniiiiiiu,  aa  there  is  in  the  appearanco  sod  chBrsctenHtics 
I  oo«l  produced  Id  c»ch  rvgioo. 
EA«  ilicrv  are  some  erroni  prcvnilin^  in  rc^rd  to  tbc  gnog- 
uT  lopogmpby  of  tills  part  of  PcunsrlTania,  it  may  not 
[•mitt  to  «tikto  tliAt  tlm  Arithncito  rugloDSi  iiltbougb  In  a 
ntalnoiis  cotmti-v,  are   not   on  the  AUegliany  Moimlain. 
I  toutbcastvni  inarglD  of  tbnt  important  raugo  of  moimtains 
tamtly  parallel  with  the  l-ackawaniia  and  Wyoming  uoal- 
,  but  northwest  of  it,  and  crosses  the  North  Branch  of  the 
aehanmi,  bctwimn  Pittstoii  and  TimI<luiiiuoiL'k,  and  the  first 
[  llio  six  great  conl-tronglis  of  the  Alleghany  field  oooors  on 
ppenr  Creek,  ia  Sullivan  County,  vrliero  u  soft,  froe-bum- 
fieini-antltmclte  b  produced. 

Tbe  monntains  of  the  anthracite  regions,  on  the  contrary, 

'  "I  of  ihu  Ctislvill  Mountain,  which  erery  trav- 

imhi  itiver  m.tii  bvtwc'i.n  Now  York  and  Albany. 

that  locality  it  nua  to  Mauch  Chunk,  Fennitylvnoia, 

;eom(K>»od  of  a  geological  formation  bolow  tbc  oal,  wUicJi 

itrkal>)e  for  ita  great  tblckncea  aud  the  rapidity  with 

it  tbiiiB  out  and  disappears  altogether  in  a  western  direo- 

^•xtwodiii^  but  little  more  tbau  balf-way  acroBS  Kvw  York, 

grent  tbickncss  only  over  the  eastern  port  of  Pennsyl* 

TliL'  np[Xir  of  ita  three  mwubtTs  nearly  nms  out,  and  the 

•  two  in  diininlsbed  size  run  under  tlie  Allcglinny  Mountain 

Tbia  great  Calskill  Mountain  forma  the  fouudution 

'  the  antlintcit*]  rcgiona,  and  in  Peunerlrania  geology  it  ia  d^ 

■  tiree  parts.  cniM  the  Poiient  red  nuidstonc,  Veaper- 

110,  or  conglomerate,  and  Umbral  red  shale,  or  two 

It  rod  kbalva  willi  a  white  eaudfitoue  between  them,  and 

•  Iho  ennglomento  base  of  the  conl^roeka.      The 

>rid  Uinbra]  are  anbcarboniferons. 

Tnkiiig  a  general  view  of  those  mountaiuK,  we  find  the  por^ 

>n  nf  thfin  where  the  cnal-ficlda  are  situated  has  only  three 

ond   or  flat-topped  mountains,  according  to  Prof.  Lesley'a 
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T]iey  do  not  rise,  however,  to  the  Bommits  of  the  mot 
but  only  to  a  moderate  height  np  the  slopes.  They 
to  an  unknown  depth  below  the  bed  of  the  river  in  the 
portions  of  the  basin,  several  hnndred  feet  below  tin 
of  the  sea,  and  are  contracted  in  width  and  elevated  i 
extremities,  just  as  if  the  strata  had  been  first  formed  in  ■ 
Bontal  position,  and  Nature  had  then  made  an  effort 
them  together  like  a  vast  volume  with  a  conglomerate  b 
and  had  only  been  partially  snceessful. 

From  the  foregoing  descriptions,  it  will  have  been  ol 
that  the  basin  or  oblong  trough-shape  of  these  antbracil 
fields  applies  to  their  external  appearance  as  well  as 
geological  stmeture  of  the  coal-seams.  The  height 
bounding  ridges  or  margins  of  all  the  larger  coal-basii 
be  stated,  in  a  general  way,  as  not  less  than  from  1, 
2,000  feet  in  elevation  above  the  valleys  or  lower  por 
the  troughs ;  and,  all  the  basins  being  formed  on  the  sail 
eral  pattern,  the  coal-seams  always  have  a  tendency 
toward  the  extremities  of  the  basins,  where  the  onte 
come  together  and  pinch  out  the  coah  The  lowest  pL 
the  mountains  are  selected  for  the  passage  of  railroads, 
no  natural  gaps  are  found.  Of  these  railroad  sununits  oi 
ming  Mountain,  on  the  south  side  of  the  third  coal-basi 
of  the  Lehigh  and  Susquehanna,  which  is  tlie  lowest,  is  1,0 
above  Wilkesbarre,  and  the  latter  phiee  is  538  feet  aboi 
water.  In  regard  to  the  mountain  boundaries  of  all  th 
sins,  it  should  be  noticed  that,  if  we  extend  our  view  \ 
their  immediate  margins,  we  find  a  second  and  higher  ra 
sandstone  mountains,  separated  from  the  first  by  a  rei 
valley,  and  they  have  been  appropriately  called  the  < 
&ame  of  the  coal-basins.  The  upper  or  inside  one  is  tb 
glomerate  base  of  the  coal-measures,  the  second  fonuatii 
red-shale  valley  named  by  Rogers  the  Umbral  red  shal 
the  third  is  the  second  mountain,  and  is  his  Vespertine 
stone.  Next  is  his  Ponent  red  sandstone,  the  last  three 
the  equivalent  of  the  Catskill,  and  outside  of  all  occur  thi 
mung  and  other  well-known  formations.  These  Umbn 
Vespertine  rocks  correspond  in  position  with  the  subcai 
erous  limestones  of  the  Western  States.    Some  coal-fosd 
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seeo&d  coal-field,  inelnding  the  Shsutokiri,  Uahftnoy, 

'lilgli  bii»iiu,  oc(ru])i<>8  the  sumiriitor  hijithcfit  ground  be- 

the  waters  of  the  Scbnylkill  on  the  soutli,  the  I^-higb  on 

,  ind  die  Sn^niiluinnx  on  tlie  west,  in  thu  axidnt  of  » 

ichftiu  of  mountains  extending  8(T0i««  the  cutire  couutrj 

the  tMo  laft-named  rivera.    It  lies  at  an  average  dis- 

^uf  tea  tiiile*;  north  of  the  firet  conl-fittld,  »iid  nearly  pitr- 

fiU    It  ifl  also,  like  the  others,  enelost-d  or  bounded  by 

mons  range  of  double  mountain-harriers,  commencing 

tlirev  mili^  west  of  tlic  Ixihij^h,  and  ending  in  the  forks 

<  Mahanof  Creek,  in  NarthuuiberUnd  County,  nltout  fire 

of  the  SuHiuchaiiuo.     On  the  south,  tho^e  ridges  ure 

the  Spring,  Mahanoy,  and  locust  Mountains.     On  tl>e 

iparteof  them  are  called  the  Shamolcin,  Catawieea,  MeCau- 

ad  Orecn  M>>nntain#.    Thi-rc  are  al«o  uuiiioruu»  other 

axes  wilhiii  these  general  boimdaries  which  subdivide 

zt  into  the  several  iui]>ortanl  Emallcr  hasinfl  of  which 

il>u»ed.     There  are  many  dilTerent  local  names  for  all 

itaine,  and  for  dilfercnt  purt«  of  the  same  mountain. 

third,  northern,  or  Wyoming  and  I^oknwanua,  is  th« 

and  tuiGst  of  the  anthracite  coal-bsHinii,  and  ia  the  only 

Iiaviug  any  ]>rcten8iou8  to  beauty.     It  repoees  iti  the 

I  of  tlie  beaiititnl  ralley,  aa  before  mentioned,  in  the  form 

sg  and  very  uiirrow,  pejfeetly-shaped  crescent  or  elightly- 

bow,  the  eastern  or  northeastern  horn  extending  b^ 

[Quhondsle,  and  the  eouthwe^tem  ciiteudiug  just  acroas  s 

|ar  the  SiiMpiclumna  Kiver,  at  f^hickdliTlny.    It  i»  a  eoUd, 

II  tield  of  more  than  50  miles  in  length,  wliile  its  great- 

1th   is  5  miles  and  it«  menu  bretidth  3]  or  i  miles, 

'.  contntns  108  square  miles.     It  is  situated  wholU'  in  th« 

of  Liizeme,  and  is  completely  shut  in  by  mouotain- 

ralled  ihe  Shawnee  Muimtain  on  the  north,  ami  the 

niag  Mountain  on  the  south,  Uio  only  natural  outlets  be- 

tlie  points  where  the  Stisquelianiia  Kivcr  enters  and 

the  valley,  cutting  the  bounding-ridgea  to  their  ha*e. 

nilro«ds,  however,  find  their  way  over  the  luuuii- 

ttooury  the  coal  to  the  EnMc-ni  and  Northern  markets. 

f  CQil-scani^  have  the  baein-fonn  which  the  surfat^^-  presents, 

I  eonibnD  to  the  undulations,  which  are  not  un&oqueut. 
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area.    But  w«  miut  not  be  di-ceived  hy  luge  fig 
tlie  small  i&lands  of  Great  Britain  are  of  more  im| 
evorv  rvb'pcct  tiiau  vast,  tlitaIy-|X)puIjitod  couutriM 
or  SquUi  America,  e*>  tliu  xtii*]!  iiullmit^ite  region 
connidcnMl  as  compared  witli  the  imnicuse  thia 
minoiui  «oal,  or  still  Larger  fields  of  ver>-  poor  llj 
make  sach  a  show  oB  geological  nuips  of  the  Uaitfldl 

Formation  cf  tA«  Coal-BaMM. 

Thore  is  bat  little  dotibt  that  all  the  antlinidtfll 
are  but  the  seTcral  portions  of  one  gront  faniintioa ' 
vioiis  to  assuming  the  present  basin-tomi,  fonstit 
continuous  body  or  mn**  of  Htrnta.  This  tit  cvid 
carefbl  comparison  between  the  same  parts  of  the  i 
separate  basin.  Tlie  eamo  conglumerato  rock  uudcrT 
biusinit,  and,  notwitLtttaadiug  the  irregular  fomu  into  1 
is  now  thrown,  it  observee  a  legnUr  and  mauifi-st  dta 
in  the  eizt:  of  the  pebbles  of  whifli  it  ie  coinpixii-d,  an 
tbicknvsM  of  the  stntum,  lut  w«  pUKt  from  tlie  Sharji  3£| 
on  tJie  Bouthem  side  of  the  southern  l»fiin,  to  tliD  miij 
norlhfm  basins.  In  the  fonncr  it  is  1,4i)i)  foi't  thick  $• 
qua,  and  1,031  feet  nt  Fottsvillr,  and  at  I'ine  Uruvo  dj 
ably  lees ;  and  in  some  localities  some  of  the  pebbles  M 
size  (tf  an  ontngc  and  larger.  Farther  north  tlio  iitstai 
Rume  a  analler  and  more  uniform  uze,  and  the  entijj 
bocomoe  homogeneous,  passing  into  a  nearly  pur«  ql 
oonglonieraU.  At  tiintrtlsrille  it  does  not  <- 
Shamokin  Omp  700  feet,  at  Kanticoke  abou:  :.  i, 

the  west  end  of  the  same  valley,  at  Bcoch  Grove,  abQ 
feet  iM  it»  total  thicknoi».  This  is  cndence  to  prove  tbil 
all  fonued  in  one  connected  and  continuous  stratum,  j; 
montary  rock,  too,  could  not  liavo  been  fonuod  with  lU 
dip»  of  iutine  of  theae  coabbasins. 

Another  strong  point  of  resemblance  is  ta  the  serial 
seams  and  their  accompanying  strata.    Tliorv  in  one  grtt 
seam  which  lies  near  the  base  of  the  cofll-measuf 
the  fourth  above  the  couglomeriilc,  and  there  Is  bn; 
uiaguitude.    It  occura  in  caeli  of  the  basins,  and  )n  flt 
part  of  the  series,  with  its  neighboring  strata  bearing 
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fninbbtiiCQ  in  4.'Ach,  witli  ad  «xact  identitj  in  die  vegetable 
UmIU  mI'  Om  slnteA.  This,  willi  tlie  wwU  ol"  identity  witii  tboeo 
u  llie  liigliur  portiou  of  the  serioe,  fumi&bea  ground  for  the  be- 
VeS  Uuit,  wlierc  tliin  Mjiiiiiiiotii  Huiiii,  in  it  ii  ctkll«d,  occtirB,  it 
k  bat  »  ruinuining  part  of  an  origiruillj-  more  v-ideljr-diffused 
dnixisit  bvloii^iiig  to  all  tiw  baoinit.  Tkiti  gniat  ecam  also  de- 
enscvfi  iu  tliieknesa  in  going  iiortbward,  being  50  fuel  tliick  at 
(tuniiiut  Hill,  ^i8  feet  at  PotUville,  24  fi»t  at  Beovor  Meadov 
jd  lluzclt'in,  tlie  aanio  at  Wiilcwbarre,  and  14  at  Pittatoa.  It 
^po  dimiuiiibea  in  going  from  oast  to  west.'  There  ia  also  a 
^pBuml  njHvtiiblauoo  in  ttiu  ficrin  of  ooal-MSiiLH  of  tbo  lowor 
^pil-inciwiireii  uikI  tlieir  intorvak  of  rocky  strata,  where  tliej 
Beur  iu  all  tbe  basins,  making  proper  allovHRces  for  Uio  pro- 
HbeaMiro  chnngvft  alvraya  diicemible  in  strata  when  traced  over 
^Bteiuive  Hrcua. 

H  Tbe  ut^iiul  flbajw  and  Btruoture  of  all  the  eovund  great  an- 
^wsdte  mets  of  thiii  State  are  tlione  of  long  and  irrc^itnr 
^buia.  Thuy  liavo  doubtlesa  iiasumod  this  form  Irttm  the  ele- 
^ption,  un  all  gidcs  of  tbc-tu,  of  tlie  itndurlyiog  rovke  of  the  coua- 
H]r  in  a  p«riea  of  nearly  parallel  U-lte,  from  wltlcti  ttu;  atrata  dip 
Hi  oppoaito  lUroCtiuue,  or,  aa  tbey  are  tvcbnically  called,  anti- 
Bfauil  axua.  The  voal-strata  are  now  found  only  in  the  int«nne- 
Btot  places  between  the  lines  of  upheaval,  in  theee  bfuina  or 
^MBj^hs,  tliu  Htmla  dipping  from  both  margine  inward,  some- 
^boa  at  a  high  angle,  caused  by  tlie  tilling  upward  of  tlie  under- 
^Hng  fortuatioDs,  and  the  deetruction,  by  the  action  of  water,  of 
Hto  linikvn  portions  of  tJic  conl-«tTuta  which  o»c«  corcrwl  the 
^haitvtxl  intervals,  between  the  basins  wlucb,  oonsetjnentljr,  are 
^Mr  Iwrron  of  oonl.  Tht-ee  two  grand  eauew^  subterranean 
VBratidfi,  and  superticinl  denudation  by  tvater,  Hxe<l  the  limits 
and  iirodiiewl  the  form,  and  the  singular  positions  and  disturb- 
tBa»  of  tbv  antiiraciru  ooal-n^ons. 

Iti    pfttiition  to  this  Tiolent  upheaving  action  of  the  strata 
oatAiiio  t>l'  or  around  tlie  coal-haeins,  eoonuoua  parallel  ivrin- 

■  TIm  aUtlaiiat  Biid  MMt  Tihulil«  idfu  is  rv^nl  (oflie  KMIqk*  of  bolli  Uib>o- 
Anz-it*-  nod  htliiukinoiu  mtLdulilB  of  Poiiuj-lnnla,  ohfn  not  olbtrviw  Fwlilcd, 
j,rtTi-i  trttm  U.  U.  Kt^tt'a Ibmi  ttfartoC tha  " »uvi  OtOt^eH ^umj,"  I8SS 
1).  Via  S'li'tnii"!  a  Cn.  Kc«  TorkX  wid  U>  ill  inniid  puniilitct  r«poct>  of  prog- 
I  trittn  <)'c  von  18M  l»  IHiv.    A  lliQ  aoU  nn  thk  work,  «tUi  the  dumb  of  ill 
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kUngs  of  the  conl-iueasurci  tlientsclvcs  liavc  takon  pine 
tlie  ooal-basbe,  ciiUBin^  great  tiiti-iojicv  In  the  intcnis]  i 
of  iiuiiij-  parla  nf  lltosc  rcgiuae.  T 
Ir  ■"  I  "^'^  great  diidocntjuiifi  <^  lh«  «ti 
resnlts  of  tli«  »an\e  eubtemneai 
mviit«.  A  gt^iiL-riii  idu>  uf  tlie  Mm 
the  region  is  Bulfii'i«iit  for  the  T&u 
will  iindoretand  that  tbo^  line«  of 
al  u-crc  l)«twecD  wlivrv  thv  eoroi 
baains  aovr  are  found,  and  that  tlii 
of  00*1  wliicli  were  preserved  for 
arv  tlio#v  found  in  the  deo[)<!«t  po 
the  basinet,  and  tlifll  tlie  dee])er  tl 
the  Uirger  ia  thv  number  of  ooal-Mi 
Hilt,  n&othcr  vxpla&ation  wcm 
ftanr  to  tlM»e  who  have  Dot  aeeu,  or 
the  geology  of  this  wonderful  regioi 
]y :  lliat  the  anticliuiil  or  tiphittvit 
tains  are  entirely  removed  over  n 
tenfilvis  locniitiea,  and  that  when 
uplieA\'al  oiily  h-id  oc-rurred,  a  ve 
mountntn  of  broken  coal-uieasure 
have  existed,  we  now,  as  a  genei 
find  deep  «-allev»  cut  down  into  tht 
tiona  below  the  carboniforonfl  poc 
the  heavy  strata  of  vonf;lunierate  wl 
(li-rkid  th«  coal  bcin;;  unlircly  ewef 
with  not  a  vestige  of  these  great 
tione  to  l>e  soen,  and  in  tlmir  place 
fIisIc  valleyt)  which  were,  original! 
sandfi  of  feet  below  their  preson 
The  ooiiI-baHinit  arc  but  iVsgrneit 
tar  greater  fomistion,  and  tlie  iin< 
fomiatioQfi  are  in  nn  e(]»ally  fimgi 
condition,  witli  enough  of  each  rei 
to  show  the  rcmarbiblo  strticturo  o: 
gion.  ll  la  ccrtflitily  diflinilt  even 
<i!  !  I«  "  a  ^oe  what  has  become  of  the  vast 
taina  which  have  been  removed  i| 
into  the  midst  of  the  ic*. 
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To  n  visitor,  nothing  is  nioro  enrprising  Uian  tlie  high  steep 
Utm  whMi  trnvcnc  Uin  interior  of  tltc  Schn^rlkill,  Shuniokio, 
n>t  MutiATioy  cnal-fietOft.  The  usual  description  of  iheni  at 
m-itif  i-r  truu^ht!,  boundeil  hy  uiuiintAiiiH,  prepares  Iiim  for 
ihoguther  a  ditlcrent-looking  conntrj  Irom  the  one  lie  finds. 
,  in  fuel,  valleys  tilled,  wht-revcr  tliey  are  wide  enough 
■■  of  It,  with  lung  liilb  running  eii*l  and  west,  witli 
Aijitt  oUcd  of  great  etcc^ncwi,  and  these  hilU  or  ridges  are  of 
i>7 rOnsidenitile  height,  eotnetinigs  rivalling  in  eli!\-flti<in  the 
idiRte  or  boiimUry  inonntainj<.  The  entire  eonl-ficldM  nro 
filed  irith  thein  :  those  in  the  first,  or  Schuylkill  basin,  are  reiy 
in^lar  tn  their  k-n^lh  and  position ;  lhu«e  in  the  second  coaI- 
Udircniore  n-^nlar ;  wliiln  Uioscof  the  third  or  Wyoming  Held 
invMRnnuti  some tiysteni, aa  will  behereallerdescribed.  There 
iui-ridunt  ^nthttion  in  thodogrvc  of  force  spent  in  producing 
iWn,  whifh  hiw  hwonie  less  OS  yon  go  nortIiwe«tward.  This 
« tijwrially  observable  in  the  third  field,  eo  that,  when  we  go  to 
tU  Ucknwanua  end  uf  it,  we  sec  a  miioh  more  nnifunnly-i^hapt-d 
trOB^  or  curving  valley  with  coiniwratively  few  iindutationB, 
numting  Mtrongly  with  the  Sharp  Monntaiu  west  of  Potts- 
fiUc,  vliich  is  thrown  over  toward  the  coal-basui  pa«t  the  per- 
licnlar. 

Tie  Form  iff  AtUJiradU  CoalSeatn*. 

To  understand  tlio  extraordinary  form  in  which  the  nnthra- 
coilHKflmB  are  disposed,  we  most,  therefore,  not  only  ima- 
tkegeneml  tftnidnro  of  these  troughs,  ur  rather  canoG-t^hftped 
witli  their  rliaq),  elevated  ends,  a  feature  which  applies 
bill  of  them,  hat  we  ronst  also  bear  in  mind  the  cornigationa 
w  irrinkles  which  sontctimw  attain  to  great  siiLc,  and  which 
eUadrriu;  the  interior  portiona  oi  each  ha«in,  particulaiiy  (he 
bigs  uiil  wore  sonthem  coal-tielde.  The  general  course  of 
two  fulils  anil  llcxurcB  of  the  Htrata  is  east  and  west,  or,  as  wo 
tsN  fmni  imoth  to  north,  wo  would  geacmlly  rtin  ai-rass  these 
VH«,  and,  in  going  v*t.\  and  west,  we  would  traverse  the  hot- 
tat  d  the  troughs  or  synclinals,  or  tho  vrcsts  of  the  (bids  or 
Im,  called  anticlinuls  in  mining  phnu>e. 

tcries  of  strain  consists  of  nuinerous  noble  Beams  of  coal, 
4  to  fiu  fout  In  thicknefis,  with  other  smaller  once,  of  which 
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DO  notice  is  taken.  These  coal-ecnim,  with  fire-clay  floo 
black-ehale  roofit,  nrv  ^pitnited  by  alternate  layera  of  eaa 
aud  sonielimeA  alialea  from  10  to  500  feet  thick,  Oftcb  coa 
and  each  laverof  Hindetone  currngattid  aud  folded  aUkc  " 
eftch  sheet  of  coal  extends  for  ilAelf,  and  l>y  ii*«if,  as  ftr 
valley  doea  in  wbich  it  lies,  cleaTiag  dowa  tbrougb  the 
tain  from  snmniit  to  bfttc,  from  cud  lo  end,  [wssiug  and 
adjoining  valley,  and  rcascending  tltrongh  the  lengtl 
breadth  of  the  moimtaiu  on  the  other  side.  Each  coat-be 
this  independent  of  earh  other,  while  conforming  to  ««ch( 
motions,  but  ncvtr  coming  into  conilict,  or  oven  actnal  a 
however  near,  except  in  taiilta." '  In  llogow's  State  Geol 
Keport,  a  lar^  qnarto  volume  ie  nearly  Slled  with  detAili 
the  coal-eoaniH  aud  minute  deBcriptioiigi.iftIiu  mmiL^rouB  Ai 
the  anthracite  formatiooa  as  tboy  were  then  knovm 
leir  Baddlo-like  n[>hcaval8  or  anticliual  axes,  and  their  tt 
c  down-thmwH  or  synclinal  axes.  Daddow  and  llano 
"  Coal,  Iron,  and  Oil,"  have  aLsu  ])nt  on  record  later  aocotu 
these,  tho  knowledge  of  which  ia  indiapeniablo  to  antlu 
coal  oi»erator§,  but  to  ennmcrato  thorn  would  be  tedion 
very  unmtere»ling  lo  t!ie  genei-al  reader.  In  th«  Lackai 
rejpon,  and  tlie  more  northern  parts  of  the  Wyoming  M 
these  t!cxurcs  do  not  occur  in  «uoh  parent  »tzc,  tho  eeama  a 
are  more  regularly  disposed  in  a  genei'al  uniform  basia 
nearly  approaching  the  honzoutal  form  of  bituminous  oo8l-4 
and  aSbrding  opiwrtunity  tor  more  aiinple  methods  of  mn 
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Nwnber  and  iUse  of  the  Cottl-Seatiw. 

In  tho  anthracito  coal-rcgious  of  PonuBylvanis  we 
TSJuablo  ifub*t»nec  in  an  abundance,  for  tho  auiouut  of  si 
occupied,  not  enrpaased  in  any  part  of  the  world.  At  Potti 
in  the  deepest  portion  of  the  first  coal-field,  all  the  seari 
cup]>o»cd  to  he  fully  represented,  although  8ome  of  them  | 
to  greater  size  in  other  parts  of  tho  regiona  The  reader^ 
the  least  imagination,  can  perceive  that,  with  the  basin-ehi 
these  coal-fields,  a  shallow  basin  cannot  contain  as  niui 
uams  of  coal  as  a  deep  one,  tho  thickness  of  the  intenui 

I  »Uunw1  or  C<w1  and  Hi  Topogrnph^,"  etc.,  b^  J.  P.  Ltwlar,  Tnpogi 
OMloglfL  niU«ddphi»:  J.B.Up^iu«tt&Co.,lS3n.  lltDO,pp.*M.  (Chitof 
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Kk*  Wing  tlie  same.     Bnt  It  spp««ra  Ulc«  one  of  tlie  compcn- 

Kting  mill  dituiiiifUig  provifiiuiiii  of  N&tnro  tliat  Uie  numerous 

Ml«»tui>  In  tliu  ik-i>]t  biifin*  nre  thinner  tltnn  tliv  fewer  bvcU  iu 

fttiUIuv  basins,  whit-h  are  muclt  larger.      The  dcptli  uf  thu 

Wb*,  bowevur,  livponOs  on  the  power  of  the  oompreaBing  torccs 

irUdi  formvc]  tb«in.     Tho  tliickncA*  of  the  coal-«c«m6  it  uwiiig 

hitke  IotkI  distribution  of  the  vegetable  material  of  whicli  the 

Ml  na  funned.     In  practiw,  it  is  the  ouo  or  two  larger  Beaiaa 

It  U9  nil-important.      In  this  country-,  tlie  bc«t  coal,  and  tho 

to  mine,  b  6nt  taken.     Where  the  Hammotli  bed  is 

U,  ^0,  25,  or  d«  fcvt  Ihii-k,  all  the  coal  in  mined  iu  thut 

oven  if  in  doing  ho  all  the  smaller  seams  sliould  be  de- 

ijred,  on  tlie  principle  that  it  atfurds  an  abundance  of  ooal 

uar  tUy,  And  future  generations  can  take  citro  of  tliuinHi.'Ire«. 

a  gonvral  dcecripUon,  it  might  be  satd  tliat,  in  the  despeet 

of  the  first  or  Schuylkill  coal-fieU,  there  arc  15  TO«l.ec*mB, 

ktjrom  3  to  25  feet,  in  all  ll.S  feet  in  thickneA^,  of  whidi  80 

t-'  •-   • '^ristdered  marketable  coal.     These  seams  extend  to  a 

I         i   i)le  extent  tlirou^^bout  the  three  ticlds  or  basins,  so  tJor 

tboir  dsptli  admit*  of  their  cxigteiiee,  thero  being  cverywhero 

i8  sepanite  beds,  some  of  thero  componnd  strata  of  great 

',  which  in  other  localities  arc  separated,  with  many  otlier 

llcr  onot  of  am]>Ie  nine  for  proHtable  working. 

Taking  llie  several  autbraoite  dislricte  in  A  geoenil  view, 

'.  Ko^ers  reports  that  the  tirst  coal-ticid  poeaomcfl  an  aTcrago 

ot  10()  feet  of  coal,  nnc]  the  second  and  third  would 

about  Cu  f«ut,  and  tho  general  avorngo  of  all  tho  regioiu 

lOr  would  be  about  70  feet,  and  the  separating  strata  of 

ill  between  the  several  coal-seams  vary  Irom  10  to  MiO  feet 

Tho  formations  are  of  too  irregular  a  cbaraeter,  huw- 

admit  of  any  very  aecurate  general  statement  of  thia 

ill,  and  mining-engineers  differ  very  nmch  in  tlieir  estimates 

(he  lulnl  qiuintity  of  antlimcite  c^al  in  all  the  regions.     Uut 

Bgrer  that  the  cjnantity  is  targe,  and  that  tlio  wa^te  iu  miu- 

:,  and  in  the  process  of  breaking,  by  wliich  the  coal  b  pre- 

f>ir  mar)fet,  is  enormous. 
Th<'  followin}!  is  Diiddow  and  Bannan's  table  of  the  namw 
'  WM  of  the  anthraeite  seams  in  the  PotUvillc  district, 
■  with  tbe  lowest : 
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r^^^Cilt^ 


a. 


X. 


^^^ 


The  aiincxcd  Koctivn  of  th«  (x>al-4 
PoiUvillf)  Iws  lioen  kindly  l<uinc<l  bvl 
D.iddow  A:  BHDiiaii,  from  thoir  valaal 
"  Coal,  Iron,  aud  Uil."    A,  thu  lowc 
h  net  valuable  or  workable.     D,  or  tl 
Muuotain,  is  a  very  important  bed, 
foet  tldck.  at  Plytiioiilli,  aud  in  souii 
Jjehi^l]  basins.    The  third  scam,  C,  is  i 
ally  workablo,  except  in  the  tinall  Xc 
ton  basin  and  in  tbe  Mahanoy  region. 
Skiduiorc  or  Wharton,  is  a  good  bed,  I 
fvut  thick.     K  i«  the  Mammoth,  tho 
and  best  of  all  tbe  anthracite  coal-l 
12  to  70  feet  thick ;  but  itii  bc&t  Eizo  L^ 
30  feet,  us  in  titi:  L>e)iigli  baj«^iii.s  pr 
more  coal  than  when  at  its  uiaximua 
In  parts  of  the  Mahanoy  basin  it  is  TO 
feet  tliick.    Swiiiotinie<*  U-nelies  of  conl 
in  it  10  or  12  feet  thick,  without  a  m 
parting  of    bunc  or   Elate    (Dnddow), 
bome  localities  it  is  divided,  and  an 
bed  of  seven  feci  is  separated  from  it 
E  bed  (.■orre*pi.iiid«  with  the  upper 
the  lower  bituniinons  coal-nieasure«,  | 
the  email  seatns  in  the  barren  measuret 
G,  or  the  i'riuirose,  with  H,  or  the  Pitt 
and   Ctunberland   bed,  in   the  section 
PennsyU'ania,    Maryland,    West    Vii] 
and   Ohio,   f^vcn   ui)   ]iaget>  SlI,   S^S 
2TT,  and  318.     The  upjwr  antbracito^ 
Irom  n  to  X,  or  some  of  them,  arafl 
Euuted    by    the    Kedfrlone,    Sewickli^ 
Waviu-^biirg    bedn,    in    the    aection» 
tioned.    In  tlte  Mar>'land  section,  pagu 
eoTcn    coiil-Bciinis,   Inrge    and    anialt,  t 
above  H,  or  the  Big  bed,  of  that  region- 
identity  of  the  anthracite  coal-bods  witi 
bitummous  tlinmghont  Ponniiylvania,<i 
Maryland,  Wei^t  Virginia,  and  Eastern  1 
tucky,  may  be  considered  as  well  establia 
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A  fimjilo  Rtntement  of  the  thicknetis  of  the  coal-aeamK,  mcM-       ^^M 

Qnd  at  ri^lil  :ini;K-:4,  will  iiul  givo  a  corrct^t  i«lcn  uf  the  <]iiaiitity        ^^| 

of  kaI  hi  a  given  area,  as  an  homontn)  neani  of  nnthmcite  coal       ^^M 

ii  naknovrn.    Tiiko,  for  (.'xamploi  the  Xwiiuohonin^  or  Rhuine       ^^| 

Ban  mlnct,  In   the  caetem  end  of  the  tirst  eoal-fii-Id.  where       ^H 

fclia  icanifi  arc  vertiral ;  after  descending  to  a  great  (ivplh,  they        ^^M 

riw  lo  tlio  Hirfaco,  and  then  de«<^'i-nd  nnd  ried  Again,  formiag       ^^| 

maom  the  field,  or  in  a  north  and  M>\Hh  dircctloD,  Ume  avn-       ^^1 

oImIi,  or  iMMn*,  with  two  antielinals  or  luuldlos  hetwooii  tli«in.'        ^^H 

1^  eoctloiu  of  all  part.4  of  the  anthracite  i-egioiiii  prc«ciit  thc?se        ^^M 

'vnrbf^and  douhling  linee  and  extraordinan,-  undulations.    'Die        ^^M 

onul  calnilatioRt  of  the  number  of  equaro  miles  of  coal  niulti-       ^^| 

pUM  hy  the  thickneaa  of  the  scamit,  and  the  product  rHttcvd  to        ^^M 

loui&nD  thoreforo  of  no  value,  iiulo^  wo  tirst  bring  theee  busina        ^^| 

nd  uddtoa  to  an  horizonLil  aurtace,  and  thus  wry  ^rt-atly  in-        ^^| 

otuf  tlicir  arL^     On  the  other  baud,  wo  uiay  very  much  ex«g>        ^^| 

^lig  the  cjuanlitT  of  workable  coat;  for,  If  we  fxamine  the        ^^| 

futliy  actually  worked,  we  will  obeorro  tliat  vsat  (luantitics        ^^M 

<^  n<fll  anr  wanted.     Tliua,  at  th«  Ithmno  linn   mini's,  above        ^^M 

mri>ii(ini:il,  a  line  drawn  acroHe  the  numerous  undnla(lu|;  Miama        ^^M 

>if  rv>iJ  wiiuM  mCR»ur(!  SJDT  font,  of  whi>-h   1 '13  feet  ia  workable        ^^M 

cml,  while  but  one  of  the  nnmerone  eeimis,  callcxl  tlie  Mammoth,         ^^M 

b  aclfuiUy  worked.    Tliore  are  localities  where  tlio  forew  u»ed,        ^^M 

in  throwing  tlie  coal^eaina  into  their  present  vertical  and  wav<        ^^M 

*  Sec  i>I»i«  on  ptge  i*                                                    ^^H 

TDe  HAHUOTn  BED. 
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pooitions,  has  serioue1,T  injured  tlie  quality  of  t)ic  euAl.    Bat 

tr  greater  than  all  ia  llio  waste  in  onmined  coal,  and  of  that 

vUcli  is  mined,  in  [treparing  it  for  market.    Tlic  foregoing 

bbnkr  etatetuent  of  tho  number,  luunee,  and  lhiekn(«8  ^  the 

'>rkshlc  Anthracitv  cuAl-scam^,  omitting  DiuneroHfi  small- 

I  i > -.  U  well  wortliy  of  carcflil  »tady  by  kII  who  arc  interested 

naaroCtbe  coal-re^ons  of  Atoerica,  as  it  is,  in  fact,  tlie  alpha- 
id  uT  sll  the  ro«1>Hcani».  Thu  (correlation  uf  the  Allc^Iiatij 
tai  niiDoi&  ooaUfielda  is  donbted,  hut  the  identity  of  the  )fe:ini8 
AfDn)*tiout  tho  whole  Alleghany  coal-region  is  blooming  more 
niilent  u  investigntionii  are  extended,  and  the  cbanicteristics 
tf  each  seam,  in  localitica  wlierc  it  has  been  well  developed, 
Krvc  to  lliniw  light  upon  what  may  be  cxpot-ted  of  It  in  other 
uA  eren  very  distant  places  Tlie  tabl<t  which  not  only  gives 
llie  Buximum  and  minimam  thickness  of  the  coal-seams,  hut 
dw  of  the  ooal-ii>eaBtirc«  or  rocks  separating  the  coiil-scama 
ha  each  other,  U  from  Daddow  and  Uannan'a  book,  "  Coal, 
I,  ntd  Oil,"  to  which  readers  are  referred  for  further  de- 
ls to  the  diaractertstioB  of  the  dtlfcrcnt  iwams  and  numer^ 
ftatifticii  and  de^crtptiouii  of  these  wond<Tliil  regions,  with 
on  mining,  and  descriptions  of  raining  machinery.' 
euniining  this  extraordinary  diifplay  of  miueral  wealth, 
tiyeis  attracted  by  the  Mammoth  bed.  Its  great  »\T.e,  the 
r  ([uality  of  its  coal,  and  its  <.'hva])ncss  of  mining,  have 
the  miner  also,  eo  that  tliree-fourths  of  all  the  coal 
msrket  is  taken  from  this  favorite  bed,  witliout  much 
to  true  coouoiny  or  the  pcrrnauent  value  and  future  de- 
t  of  tlie  property.  It  will  he  observed  that  there  are 
(nms  found  from  sis  In  nine  feet  thick.  A  very  fine  seam 
;*d  in  the  Wyoming  Valley,  of  a  thickncM  of  24  fcetund 
and  in  other  n^ons  are  some  much  larger,  one  of 
!  nuwt  remarkable  uf  whiL-h  whs  tlic  old  Summit  Hill  mine, 
<(  ihe  Luhigh  ('wal  &  N.Tvigation  Company,  where,  for  a  long 
fas,  h  was  worked  in  an  open  (jnarry  of  10  acres  in  extent,  TO 
in  ile(>Ui,  owing  to  a  doubling  togelhcir  of  the  etrata,  the 
Mag  actually  !t^  feet  thick  measured  at  right  angles,  of 
aora  than  H)  feet  was  of  the  very  beet  <iiiality  of  coal. 

'"Cotl,  InM.  ui>l  nil :  «r,  Ihe  Pnolical  Aiii(^<i^in  Miiii.-t.  u  I'liitn  *n'l  PoimUr 

*t*a«el|lmiM  Hill  UiMnl  Rmonrm,"  I'tc.     Hy  &  H,  t>!iilil<><t  ami  Kcmjaiiiia 

IMS.  (hUUhcd  *nd  Tor  mIc  bj  8.  Buiaan,  FottariUe,  Pl,  Svo.,  pp.  808.) 
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In  a]],  850,000  tons  of  coal  were  thus  taken  out,  so  tluti 
available  acre  of  land  produced  85,000  tons  of  excdlei 
This  mine  is  now  on  fir<^  and  has  been  baming  eince  tl 


ns-s. 
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1857.  At  the  edges  of  the  basins  of  all  these  regions  tht 
ber  of  seiims  is  less,  the  upper  ones  being  washed  off.  71 
else  number  and  aggregate  thicknOEs  of  the  beds  of  coal  it 
parts  of  these  anthracite  regions  are  mflttera  of  some  ^ 
especially  to  determine  which  are  repetitions  of  the  Bam 
There  are  also  numerous  thin  seams,  which,  while  th^ 
be  valuable  elsewhere,  are  here  neglected  on  account  c4 
small  size.  Throughout  the  anthracite  regions  they  arei 
always  called  veins,  but  that  term  properly  applies  to  im 
fissures  running  across  the  rock-strata  filled  with  mlner^ 
stances.  Coal  is  always  in  seams  running  with  the  roelb 
the  larger  scams  are  called  beds. 

Detoription  of  the  CoalSaaine. 

The  First,  Southern,  or  SchuylkiU  Co(^fid&,  extend* 
continuous  body  in  an  east  .tnd  west  direction,  inclining  a!' 
toward  the  southwest,  from  a  point  near  the  Lehigh  Rh 
Mauch  Chunk,  to  a  point  near  the  Susquehanna  Eiver,  six : 
north  of  Harrisburg ;  its  extreme  length  is  73  miles,  V 
mean  breadth  of  two  miles  and  a  maximum  breadth  of  five  i 
North  of,  and  near  the  centre  of  the  main  field,  directly  x 
of  Fottsville,  is  the  small  detached  field  called  Mine  Hill, « 
is  14  miles  long.  This  southern  coal-field  is  principaU 
Schuylkill  County,  but  the  eastern  point,  the  Lehigh  Na 
tion  Company's  mines,  is  in  Carbon  County,  and  the 
of  both  the  western  forks  or  extremities  of  the  field  ar 
Dauphin  County.     It  is  eveiywhere  penetrated  by  railn 


'^todBMnliiUi'T'-uw'liifrbfiHMIIulUBuktlwIiHc'M  nnnad  In  Iha  Tnltnt  SUM*, 


S8 


ASTnSACITB  COAL-FIELDS  OP  PESNSTLVAKIA. 


lie  » 
iUifl| 

i 


consisting  ulniunt  cxeluiuvcly  of  the  Philadelphia  &  Re 
liailroad  and  In  ntinieroiiii  hmticli(^M,  luKtlin;;;  to  hU  the  a 
iv6,  hut  nouv  of  the  great  Hnee  of  thmii|rh-t ravel,  uiUi<| 
flii(]  wedt,  or  iiurtti  and  Huutli,  ihi«£  throngli  it,  except 
wieea  Hailivtad,  wliich  oro^xefl  i(  at  Taiiitujua. 

The  Southcrti,  or  SchiivlkiJI  coal-hasin,  extending 
Tjclitgh  to  ncnr  tlic  Sit8<jiiehHDDn,  ie  very  irregolar  in  its 
figiinition  and  Blrartiire,  For  oonvenionixr,  it  vtioitld  ho  di 
into  difiiric-ttt  cotiiiiivncing  at  the  east  or  River  I^hij^h  end 
going  vtstward.  m 

Virt'i,  we  have  tlie  Lehigh  and  LiUie  SeAmjUi'li  OH 
Altliou<;)i   the  coal-fioW,  as  correctly  represented  on  a 
approaclic«  within  about  a  mile  or  (wo  of  the  river  Lehij 
is  high  aixjve  it,  the  east  poiiit  of  the  field  being  al  leagfl 
feet  higher,  :mO  it  lieit  in  tlio  oinhnioee  of  two  high  conn 
inonnlftiti«,  which  8i.M:m  (u  have  hccn  nnited  for  it«  prcn 
without  any  gap  or  opening  at  the  Lehigh  Valley,     lien 
eitiiAtcd  the  fnniuuii  t-witc-h-hack  milroud  utul  iiii'llacd  plaoi 
the  T^high  (loal  &  Navigation  Company,  by  wliicii  tlie 
16  carried  over  this  high  luoiintain-harricr  to  market    1 
two  nioimtAin-ridgcs  divirgc  from  the  knob,  un  the  river  Ld 
called  Mount  I'isgah,  and  extend  westward, gradnaily  fiepan! 
but  with  no  i?unKiderahlc  deviation  from  straightnese,  asfi 
TuR-aroi-s  and  Middlupori,  about  19  niilci«,  and  with  no  ll 
of  continuity,  except  the  aimple  notches  which  give  jvisaif 
the  streams,  especially  tho  g;ip  at  Tamarjun,  f«r  tiie  pciSiag 
the  Little  £>chiiylkill.     I'lilci  geologically  heanttful  diviaioi 
the  ooal-Geld  has  a  trough-like  structure,  gradually  oxpaii 
and  deepening  toward  the  west,  and  \a  confined  on  eocli  ^ 
Steep  and  regular  mountain-dopes.     The  ridge  on  the  sc 
aide  is  the  Sharp  Mountaiu,  on  which  the  avenge  dip  of 
cotd-ecanis  t«  about  S0^  while  the  dip  on  tJie  Tjoeust  Jiiigt 
iiie  nortli  aide  of  the  valley,  is  betwcvii  50'  and  «o*.    These 
mountains  thus  form  the  uaistcm  ulevat«<l  prow  of  n  vaat  cano 
trough,  the  roal-arca,  (tam  a  mere  point  at  the  east  end,  wk 
ing  to  about  n  mile  aud  a  half  opposite  Tui«carur».     The  0 
eeams  arc  here  developed  in  their  greatest  magnitude,  and, 
situated  in  the  sides  of  both  mountains,  aud  run  witli  tlie  mo 
tain-8loi«8  dowu  to  the  bottom  of  the  valley  to  an,  n«  yi 
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hiiin  dopUi,  and  extending  in  a  aiinilnr  iiianucr  up  Uie  side 

^  riiu  •'j>jHwit«  mutiuuiui,  but  wi;li  a  nuinlwr  of  euborditiat« 

Uit  t)t  AcxnTx»,  ill  iKinie  vi  wliicli  lliv  cual-eeRma  are  vertical. 

^hldii  litis  tintt  district  are  a  nuinl>crot'tuiiaUerloca)iti»wliicb, 

*i  tlm  (ur  t>l\un  tpoketi  of,  sbould  sIko  be  mentioned,  com* 

hnoK-iiig  at  tbtt  east  end  and  continuing  westward.     ^Mtjtie- 

;  is  a  mintog  village  nortli  of  and  outeido  of  tbe  east  cod 

'tiie  field,  wlicru  n  irnull  »lrcain,  called  lUiume  Ituu,  passes 

at  itf  tlio  oaal-valley  into  Xee<jnelioiiiug  Creek,  a  tributary  of 

le  Lchtgb.     A  raDrood  tunnel  new  paesw  tlirougb  thia  mouu- 

Siuiimit  Hill  ia  on  tlie  top  of  Sliarp  Mountain,  on  tbe 

aide  of  tbe  baam,  wbcre  tlio  tirvt  miao  waa  opened  in  tlic 

cjoArry  before  deooribed,  where  tbv  »cam  was  doubled 

ui^ier   in  a  largo  tuaes  of  coal.     From   this   point  in   the 

f,  vrwtwurd,   tli«  earfacu  ia  drained  by  Pantber  Creek, 

rutw  wentward,  past  Coaldale  and  Greenwood,  to  tlio 

JKmrfMt.  ra.>.  LtnitMt 


little  Scbuylkill  at  Taniargiia.  Tlie  latter  atxeam  tbero  cut6 
tiuoa^  Sbsrp'a  Mountain,  and  flows  over  tbe  red  &bale,  and 
Itongli  tbe  aecond  mountitin.  Tbu  region  above  described  pro- 
AuMtbe  £irnoua  "OldCoinjnny'a**  iroii-melting  Lebigb  coalt 
cul  n  iiEiiall;  reckoned  witb  the  Lebigb  small  basina,  as  tbe  coal 
b  liiuilar. 
Tlie  avoond  of  Prof.  liogers's  diviitloa  ia  the  Sehwjlkill  and 
Phhi'^t,  There  is  an  abrupt  widening  of  the  oo«l- 
i>]<llL-{>ort,and  thEfl  district  vxlonds  from  this  point,  ft 
itiirtb  uf  wontward,  to  the  forks  of  the  basin  north  of  Pino- 
'1  Lorborry  Creek,  tJio  north  fork  of  tbo  Swatani.  This 
fthe  field  ia  Sd  miles  long,  and  in  its  central  and  widest 
put  about  four  miles  broad.  Mine  Ilill  is  ita  northern  and  Sharp 
"  '  ill  its  eouUiom  boundary.  In  the  Sharp  Mountain,  the 
Live  beeii  uplifted  and  tilled  over  beyond  tlie  perpcn- 
dfimlar,  eo  that  they  lean  over,  as  it  were,  northward,  against 
lu  ooal'meantroa  iu  lu  Inverted  position,  cnuhing  and  destroy- 
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mg  the  coal-et'ame,  so  (hat,  iiiBteftd  of  dippmg  northward^^ 
tlic  b.i»in,  thej*  dip  at  a  liigli  angle  to^rard  Uio  »outb,  i 
8ome  places  they  are  perpendicular.  Tliis  most  extraor 
condition  uftliiiig*  extends  from  (ippLjiite  Middk>port,uiue. 
enet  o(  Pottsville,  to  near  Uie  extreme  western  end  of  l\A 
pkin  proiig  of  the  buHiu,  n  diBtanoc  of  about  SO  miles. ' 
atrueture  of  llic  northeni  bonndarj,  Mine  Hill,  on  thu  ■ 
band,  is  am idinal,  dipping  southward  into  the  Hchujlkill  [ 
uid  northward  into  the  Mine  Uill  bitsin.  The  Locust  Horn 
which  fonns  the  northern  boundary  of  the  tirKt  distrirt,  n 
from  MiddJeport,  more  nortliwestwai-d,  into  Broad  Monu 
vhilu  Mine  Hill  ritic^  ucnr  TuHcarora  and  rnngce  westwai 
an  almost  straight  course,  being  a  well-defined  ridge,  cxpi 
t]ic  cx>Dglomerate  under  the  coal  oq  it«  snmmit.  It  sepa 
the  !5ehnylkill  Vslley,  or  PottKville  coal-field,  from  a  mt 
basin  on  tlic  north,  which  is  called  the  Mine  Hill  bfisin. 
nearly  oppoeite  the  east  end  of  Mine  Ilill,  where  the  S 
Mountain  exhibit*  the  renmrkable  change  in  the  |>OEition  ( 
crest  before  mentioned,  suddenly  shifting  to  the  Bonth  i 
than  lialf  a  mile,  and,  abruptly  widening  the  coal-Seld,  tli 
westward,  the  \vIiole  mountain,  as  one  mass,  being  vioU 
dislocated,  Inteially.  The  south  rim  of  tlie  basin  appeal 
have  been  broken  by  a  greater  force  having  been  exerted  agt 
it  on  the  eastern  than  on  this  central  portion. 

This  wider,  middle  part  of  the  coal-field,  rontaini)  a  ntu 
of  Babonlinate  anticlinal  dcxurex,  or  eaddlci^,  eome  of  thM 
tlic  form  of  inverted  folds  of  the  coal-nicasurea,  several  mib 
length,  besidce  many  local  contortions  and  irregiilaritiea  <rf 
dip.  Thi«  district  includes  the  nto«t  important  part  of 
Schuylkill  boein,  drained  by  the  river  of  that  name,  b>* 
Pottsville  for  ita  central  point ;  also,  Tort  Carbon,  St  0 
Minertivillu,  Swatitra,  and  Trcmout,  with  nnnu-rous  collid 
and  mining  town*,  and  its  snrfncc  i»  very  mncli  divereified 
the  undubting  character  of  the  strata.  The  more  soiitl 
baain,  in  wliich  Potteville  in  sitoatetl,  is  the  largest.  Daiit 
gives  ita  dimensions  as  one  mile  wide  and  iJO  miles  long. 

Itogers,  in  his  second  annual  report,  describes  the  pondei 
conglomerates  of  Sharp  Mountain  .^B  overtiltod,  and  leaning 
ui  inverted  attitudcon  tbc  coal-eeams,  wliicli  mnat  lie  bime( 
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tmott  or  Ictt  crushed  comlilion  for  several  tbousand  foet  be- 
nettJi  lie  tioM.    In  eoaenjucnce  of  the  dtaraptiun  nf  Uie  coal- 
taomirat,  wnl  llii!  ovfirtiltiog  of  tb«!r  stnitii,  tlio  wnl-eeame  Iiare 
■Mlfied  »  greitter  or  lesB  degree  of  cnLiliing  aotlon,  tlie  rviftiU 
of  a  Wttltn];  of  Lbc  bods  in  tliu  plutio  of  tbeir  Btmtificittion.    In 
•tird  n  iiiDVenifiit,  the  prreiitwt  (tiiu-niit  of  cnitthin;;  force  would 
toie  i>tai.-e  m  tbe  coal-beds,  which  are  the  wcakci't  Uybr>>,  And 
tba  ntTnltt  linvc  experienced  itn  tmv<)tuil  Iiitcnil  bul^ng;,  and  the 
Cwal'iwmg  show  the  eflect  of  n  nihlfing  pro«Bure  to  im  extraor- 
dbtrjr  df^^ree.     A  piece  of  coal  brger  than  a  nut  can  HCarcoly 
Im>  fi>Dnd,  tliat  <loc«  not  pve  proof  that  its  parts  have  hcen  vio- 
lently erasbed.     Tlie  coal  {■niniblex  into  Hakeis  mid  the  roof 
«nd  flu<<r  Boniotiniee  spproDcli  nearly  to  touching,  an<]  at  otliers 
netin  beyond  ttu>  proper  space  which  sliould  divide  tlioni. 

Thy  cfiiripresriDg  force  seems  to  havq  been  exerted  moat 
■tningly  from  tbe  south  or  suutlieost,  as  the  crests  of  tJie  varee 
Mtn  tn  be  tir^ed  forward  frt^m  tliat  direction,  nnd  coneequcutly, 
llmragtiout  ibe  Schnylkill  region,  the  inplinntiun  on  tlio  itoiitli 
riife  of  the  baainii  is  ooneidorably  the  more  abrupt.  The  dipti  low- 
tnl  the  north  exceed  thoao  toward  Uio  aouth.  The  intelligent 
■iaera  are  aware  of  tbe  relative  vin product  ivcnetw  of  the  north- 
dippbig  portiouH  of  the  elrata.  Tbi-ru  are  places  in  the  other 
•Btbntdtc  rc^on»,  aim,  where  portions  of  tlie  coitl  arci  cniahod 
■od  dvatroyed  by  these  distnrbanocs,  and  even  reduced  to  pow- 
im.  TliBM  eircumstaucva  are  evidcnou  tluit  the  ooal  eonld  not 
hiivA  been  originally  deposited  in  ila  present  bnfin-like  form, 
■fid  tluit  it  was  in  some  measure  hardened  at  tlie  time  the  di»- 
tnrlianees  of  the  etniu  took  place.  It  iiliittratM  what  is  seen 
in  Kliodo  Island,  and  among  the  scjueeEed-up  fbgmoats  of 
uiihrut'ile  in  Vii^^inia. 

Kut  too  nme))  Kpoco  has  been  given  to  tltis,  which  is  onlj 
«Da  of  tho  curio«ities  of  the  subject.  The  real  wonder  of  tliEs 
bnicius  Pottsvillu  region  is  tho  grital  Mammoth  bed  of  coal, 
wliich  b  often  as  tmuh  as  .10,  -l'),  nnd  in  some  places  even  SO 
fieol  in  thickness,  and  wliich  linos  the  slopes  of  these  Ueak,  bar> 
rvii  hlUii.  Millions  of  tons  of  the  finest  coal  have  been  mined 
&um  it  nhovo  water-level,  and,  as  you  pass  through  these  val- 
leys, iionr  tlie  siimmtu  of  the  hilli*  can  be  Bcvu  lon^  lino*  of 
In  onterop,  showing  where  the  great  coal-bed  has  been 
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robbed  of  tt«  trMnircB  from  the  foot  to  tlio  Btitnmit  of 
rid^it.     Tlie  miaing  in  the  older  mining^strictfl  is  now  don 
by  »iopc6  aud  liluilU  bolow  wator-lovcl. 

NoUiio^  in  the  geology  of  tlie  antttrscite  regions  b  i: 
retuarkablo  tliun  tlw  tenacity  of  the  elmta,  wbiob,  an  a  g«n 
rule,  follow  cRcb  othvr  faiUifully  tlirxtugb  all  Uio   luiiici 
foldings  and  iindulattonii,  vitbout  great  faults  or  sudden  b 
by  vliu'h  strata  ueiudly  far  wparated  Me  brought  together.   Th.i 
Ku^liitli  cuul-livldH  Khow  numerous  fault*,  one  of  ihu  tuotit  I'el 
brated  of  which  ia  the  90-tathoin  dike  in  tlie  Newcastle  Cim!1- 
fiold.     Some  uf  their  faults  arc  3<J  uilca  long,  aud  in  othi 
localilicw  iuunller  faiilla  oocttr  every  few  yanl4.     Aioitg  the 
margin  of  tlie  great  Alleghany  ooal-fiold  in  Virginia,  Teniwtf- 
sov,  and  Alabama,  froiu  some  cause  the  fortnatiuns,  wliirh  io 
Penns^h-ania  ]>reaent  Uiese  remarkable  Hwella  and  eonvoliitioui 
of  all  the  strata  iu  a  body,  are  there  cliaraotcrizod  by  true  laulu 
or  craeke,  ooiuc  of  tbein  100  lailoa  lon^,  bringing  up  »ome  of 
the  oldest  formations  against  tlie  edges  of  the  mi»t  rc«ont. 

The  third  division  of  ttio  eoutlicrn  b:u(in  is  the  Mjiarute  aod 
smaller  synclinal  trough  of  Mine  JHU.  It  is  between  13  and 
14  miles  long,  and  from  a  fourth  or  Iialf  a  mile  wide  at  its  eatt 
end  to  a  mile  where  it  b  broadiiat,  and  has  a  fine  thiokncM  of 
ooal.  Ita  nortli  boundary  ia  Bro()d  Mountain,  into  which,  ioi 
deed,  its  two  extrutnities  may  be  said  to  penetrate,  and  it  fctfis 
at  its  wc«t  vnd  into  two  branches  by  the  iutrusioa  of  tin 
Peaked  Mountain. 

The  fourth  and  6fth  divisions  of  the  main  coal-Geld  oooast 
of  tlie  two  prongs  whicli  forta  its  westorn  ends.  Tbeso 
caused  by  the  intrusion  from  the  west  of  a  broad  nntidinnl  bolt 
of  oorigloinerate,  and  jilill  lower  rocks,  fonniag  the  Little  liok 
or  Stony  Mountain,  and  the  valleys  west  of  it.  l*his  cauaes  tha 
basin  to  HC|Mnite  into  twu  lon^r  m\<\  narrow  ^nclinal  tr<'iugbs, 
the  more  e<>i)theni  of  whidi  is  called  the  Dauphin  basiu^ 
the  more  northern  Uio  Wivonisoo  or  Lykeus-yafley  bawu. 

4.  The  Wiwuueo  lasiu,  or  northern  and  shorter  of 
western  cxti-emitios  of  this  anthracite  coal-ticid,  i«  iiuarl^ 
miloi  long,  and  in  widtlt,  measuring  from  one  outcrop  of 
oouglonieratc  to  the  opposite  one,  ia  from  a  inik'  aud  a  Itnlf 
tlireoHjuartora  of  a  niili^  tapering  gradually  to  a  poiat,  with 
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fcttdnre  very  BimiEar  to  Uiat  of  the  first  or  Tainaqim  diviaon. 
Ai  tkmiidiiig  ridf^  are  th«  Big  Lick  ^[oiinUin  on  the  (Wiitb, 
*ail  tlic  Bear  or  Thick  (nonietiTnoi'  I'allcil  tliu  Short  MouutAiD) 
CI  die  uuith,  both  of  them  nith  their  atrata  dipping  toward 
cuil-KiMauroe,  with  «  8}iicliaal  axi«  along  tlio  controofthe 

agli.  lUnacL's  or  Elingcr's  Gap  la  the  oitth<t  on  tlio  Dortli 
^  and  near  the  coutro  of  the  field,  and  Bear  <3ap  on  tbe 

th  lide,  through  which  the  rnilrotul  is  built. 

5.  TAtf  I/aupAin  batin,  or  southern  fork  of  th«  Scthlivlkitt 
M,  b  abont  ST  iuilc«  long,  and  hiw  a  breadth  of  nearly  a  mile 
its  cAfitem  end,  but  contnota  gradniUly  to  tuilf  a  mile  b»- 
rwD  ltanBt.'h*8  Gap  and  Teltow  Springe  Gap,  and  still  farther 
tMwanl  it  ta)ier«  away  to  a  very  narrow  bolt ;  the  bed  of  the 
illey  riaing  all  the  vay,  until  the  coal-meaiiurea  terminate  in 
long  and  acutu  jwint  at  an  elevation  of  many  hundred  feet 
wTc  Iho  valleys  outside  of  the  bounding  niountAiu».  The 
»d  of  the  coal-jnoasuree,  aa  thoy  are  pressed  and  folded  to- 
ttluv  botweon  their  two  niountain-barriors  in  the  high,  nui^ 
nr  nioaQtaiii'troagh,  is  within  four  miles  of  the  Smquchanoa 
ivcr.  The  outside  mountain,  separated  by  the  red  shale  fWxn 
coal-basin,  la  the  Second  Mountain  end  e«on  on  the  cast 
leof  the  river  Saequehaoiia  above  Unn-isburg,  at  the  little 
i¥rB  of  Dauphin,  where  the  Northern  Central  Rnilroad  bridge 
the  river.  Pcters's  Mountain,  farther  north,  called  the 
I,  is  the  northern  outride  mountain,  and  the  cove  on  the 
tm-County  side  ia  formed  by  their  junction  at  their  cxtremi- 
The  Third  Mountain  containa  the  coal-baHiu  betwocn 
lem.  TbiB  Ilanphin  basin  is  a  simple,  conipreaaed  synclinal 
uogh,  the  stnt«  on  the  »outh  side  dipping  pcriiendiouUrly, 
liilo  those  on  the  north  aide  decline  south  at  an  angle  of  4.'>°. 

We  thus  find  that  both  the  vest  And  thu  east  ends  of  thia 

>t  Schuylkill  coal-bastn  tenuinate  in  eleA'ated  luountain-val- 
rl^  each  with  its  two  mountnin-rims  coalescing,  tlie  one  high 
KiTu  iho  Lehigh  at  Mauch  Chunk,  tlic  other  higlt  nhovu  the 
lujuehauna  at  Dauphin.  Travellers  on  either  of  the  two  fine 
ilroads  along  the  Lehi;^b  Itiver,  the  Lehigh  &  Susquehanna, 
■  the  Lehigh  Vnllcy  Kailrosd,  unlcM  infonned,  would  never 

[WL>t  tluit  the  higli  monntain  which  presents  its  end  above 
■ud)  Cbunk,  crou-ned  with  the  tall  dUmntgra  of  tlio  inclined 
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plane,  lield  witliin  it  a  nionnUin<vallc^  fillfid  from  Bido  to 
and  firum  end  to  ond,  nnd  extending  eutword  more  thAa  T 
iailc»,  with  tlio  most  wonderful  Hrnns  of  tlio  finest  coal  in 
world,  in  an  abundance  and  richness  altogether  unequalli 
In  the  eatne  manner  the  ireetcm  termini  of  this  won 
coal-deposit  are  enclosed  by  the  eaine  niountaEns  tnmcd  ix 
edgeways,  as  their  sontbero  and  northern  boundaries,  and 
ing  aronnd  their  ends,  witli  tlicir  nnmeroua  acaina  of  coal 
turned  np  on  their  edges,  ranning  deep  down  into  tue  bottom 
of  these  boHius  to  aoknown  deptba,  where  gencnitioiie  to  come 
will  follow  tliein  in  search  of  ftael.    It  should  be  tiulicvd,  U/o, 
that  as  the  Lehigh  Kiver  cuts  throagh  the  outside  mountaiih 
fhimc,  and  rune,  at  Maueh  Uionk,  »t  the  fuot  of  the  ooal-bvanng 
mountain,  leaving  a  loop-ahaped  fraotion  of  the  motmtain  eait 
cf  the  Lehigh,  eo  also  the  Sufiquebanua  'Rivor  cuts  off  loop 
from  both  of  the  forks  of  the  west  end  of  Llic  twmc  moimtaini, 
leaving  similar  fractions  of  the  Vespertine  Monntains  on  tbfi- 
west  side  of  that  river,  in  Perry  County  ;  that  of  the  Lykei* 
Valley  or  Wioonisco  fork  lying  between  the  &us<iaelianna  and^ 
the  Juniata  opposite  Newport,  and  the  other  forming  the  ocnt\ 
oppoute  Dauphin. 

We  mum  not  leave  the  Sdmylkill  or  first  coal-field  witi 
a  word  as  to  its  appearance.  A  further  notice  of  this  w 
given  At  the  close  of  this  chapter,  but  no  reader  who  has  bi 
seen  it  will  MScvc  ita  wonderful  sterility.  Its  soil  will  prod: 
absolutely  nothing  in  the  way  of  rewards  to  the  hugluindmatl 
A  more  nnpromising-lookbg  couutry  cannot  be  found  in  tb 
States  exce)>t  its  sistuni  Malmnoy,  Sli»inokin,  and  tlie  Lehigh 
basins.  The  entire  area  of  the  various  parts  of  the  Schaylkil 
coal-field  is  estimated  by  P.  AV.  Sheofer,  a  distingatahed  gcol 
ogiat  and  mining  en^neer  of  Poltsville,  as  follows : 
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It  DUT  aid  tlie  niontorr  to  rctnin  Uio  figure  on  tlie  nup  of 
ftii  MDttHim  eonl-fleld,  by  notJcin);  it«  reMtmbUnoe  to  «  nido 
bmag  of  an  opPD-iuoulbcd  alligntnr  without  IcgB,  with  his 
kStonrd  Maucb  Chunk,  tlio  Mino-UiU  field  is  his  dorsal  fin, 
Amoat  18  the  eye,  Potttvillethehmrtr  »nd  the  Phlladclphin 
iUculiDg  liailroad,  with  its  nnmerons  branoJiea,  rejvrcseats 
At  veins  ud  arteries. 


Sewnd  Chal-i'ttld. 

The  SU»mokin  and  Mahanoy  portions  of  the  second  and 
tUiUo  otMUfivM,  Prof.  Itofrors  $uyi,  ore  c««.iitiiilly  one  great 
ml-ficld,  tbero  being  no  belt  of  any  older  rontiii  tliati  llie  coal 
wiu-ii«uoT«te,  and  that  of  no  very  givat  width,  partially  sob- 
'  ig  the  two  regions.  The  numca  by  wbioh  these  two  Urge 
ui(!  iiiijiortant  fielda  are  commonly  known  ara  derived  from 
tlio  two  creeks  by  which  tliey  are  almost  exclusively  watered. 
Ibu  flutcm  dielrict,  sonth  of  the  dividing  ridge,  mllcd  Locust 
Ifvontain,  is*  drAtned  by  Mahaiioy  Creek,  which  eniptic!*  into 
the  Snsguchanna  River  at  Port  Trevorton,  and  is  called  TUB 
ILuuKOT  Reoiox.  It  is  85  miles  iii  length,  with  a  mean 
brwultli  of  1e«!(  than  two  miles,  and  contains  41  »u^iiinrc  miles. 
Its  southern  boundary  is  the  Mahanoy  and  Droad  Moiiiiiain, 
iiid  00  tbo  north  it  is  bounded  by  the  Big  or  Head  Mountain. 
Iii  -v.'Hteni  extremity  i*  bounded  on  the  north  by  the  T^cn«t 
MjinitAin,  which  penetrates  between  the  Mahanoy  and  Sliamo- 
kin  basins  without  entirely  separating  tliem  on  Uie  north  sido. 
The  uoorwt  station  on  the  Lehigh  Valley  Railn^d  to  this  dl* 
vUon  of  the  two  regions  is  Centrovillc,  This  basin  is  nedU'lj 
ill  in  Schuylkill  County,  the  woat  end  only  being  in  Xorthnm- 
berland  and  ColumbtA  Countief. 

Tlio  31aluinoy  ooal-ticld  consists  of  a  rather  high,  rolling 
table-land,  IwtwooD  the  summita  of  ita  bounding  mountains,  the 
ftulur  liitrriera  of  tbe.ooal-measures.  It  contains  undulations, 
but,  unlike  thoeo  of  the  Schuylkill  l>asin,  they  are  characterized 
by  nroirkablo  symmetry.  It  is  trsrerscd  longitudinally,  or  in 
a  nearly  enst  untl  west  direction,  by  three  and  probably  in  some 
qoarlurs  four  nearly  jMirallcI  gently-BwoUing  ridges,  dividing  the 
ngioa  Into  about  four  very  modcmtoly-doprcMed  mllcya.  Thett 
villeya  ore  so  uuny  nlmoat  regularly-formed  little  coal-basing 
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in  which  the  coal-mcasuree,  as  a  geueral  mle,  have  s  rer)'  geat! 
dip  toward  th«  interior  of  each  basin^  or  awaj  firoiu  the  bowod- 
iog  ridge«.  The  ridges  conuin  hro«d,  ronnd<>d,  ohtooe  anticli  - 
□al  nsBB,  ha^nng  the  dips  on  both  sides  sjrmmotrica),  cx[ 
on  their  summit  the  conglomerate  buncsth  the  coal.  Ou  ' 
tidgi-s  no  coal  \»  found ;  hot  eomo  of  the  vslleys,  on  the  otbe 
tiaud,  are  richlj  euppltod  with  coal ;  two  or  tliree  of  the  : 
whid)  Are  thoec  at  tJic  haco  of  the  fonuation,  heing  of 
thickncBa,  ihon^  tlie  total  deptli  of  the  coal-measures  is  < 
lidcrtblj-  li.<«a  than  thoeo  of  the  doepeat  part  of  th«  Sdltijrll 
basin. 

Tho  mioing  done  in  the  Malianov  coal-field,  since  R<ig«rs^ 
reporta  vcro  made,  liaa  prorcd  the  very  remarkable  else  of 
ooal-aeams  in  tlus  basin.     The  two  great  ooal-earrving  raih 
tho  Fhiliulelpliia  &  Reading  and  the  L«.-liigh  Valley,  botli  j>cti< 
trnte  the  Malianoy  coal-field,  the  former  from  the  south, 
extending  mainly  along  the  lower  or  central   and   Bonthe 
aide  of  tlie  basin ;  and  the  latter,  wliich  was  afterwAfd  oo: 
Btnicled,  entermg  ftom  tlie  ea.it,  and  extending  along  the  nc 
aide  of  the  haeiiL    Both  have  nnmerons  branches,  leodiiij; 
the  various  collierioe.     The  important  mining  towui  of 
Uahaiioy  re^ou  are  Mahanoy  City,  Shenandoah  City,  Gir 
villc,  Ashland,  Preston,  Locostdale,  and  Ceaitralia,  »ome 
them  large  and  important  places.     This  sketch  of  Halianojr 
neoowarily  hrief ;  but  this  ia  ouo  of  the  txMt  and  richest  of  tbo\ 
groat  anthracite  coal-b«ai»8.    Being  lew  aeoesaible  than  tliaj 
first  or  Schaylkill  region,  mining  was  comtucuocd  hero  later, ' 
and  Ik  larger  ^lortion  of  it«  valuable  treasurer  of  fuel  romuinato] 
he  developed. 


The  SiLuioUK  Basis  ia  drained  by  the  Shamokin  Crook,| 
vhidi  empties  into  tlie  Susqaohanna  Kiver  at  Sunbury,  and  i 
the  western  portion  of  the  second  or  middle  ooal-field. 
field  is  tM  miles  in  length,  with  a  mean  hrcadtli  of  two  and  i 
half  utiles,  and  iu  area  is  50  square  miles.    This,  with  the  4^ 
square  miles  of  the  Mahanov,  makes  the  total  area  of  tho 
die  coal-field  91  fr-inare  miles,  bcaides  tho  small  Lehigh 
Tlio  Sliainokin  basin  I»  nearly  all  in  Korthamhorland  Coimt 
with  a  few  collieries  at  tlie  east  end  In  Columbia  County.    It  i 
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InbJd}  M)  tlie  »oat!i  by  Locust  Hountam^lpl^tiii^  it  from 

<^  JtiiiiDoj,  And  extending  to  the  estremilr  of  the  bac^iii ;  but 

fcnrt  md  of  it  is  frequently  ntllcd  the  Mnhanoy  Monntain. 

Ota  the  oortb  the  Iwnndaij  u  Uic  Thick  or  Sbutiiokiii  Mouu- 

M^  Tli«  westorQ  end  of  the  great  Sbamokin'  coal-tiold  in  not 

nSko  till!  esfai  and  weet  Icnnbti  of  tbo  ScbuyUcill  field.    Tbe 

Burlli  uuij  Htiutti  dijiping  rangcfl  nfupttlted  congloDicrntc,  nliii'b 

Arm  tite  murginA  of  tbe  basiti,  uiiitc  togetlier  in  a  bigb  knob, 

bwwoon  oiglit  ttiid  nine  mlk-s  wc«t  of  Stiainokin  Unp,  and  about 

Jo  niHw  west  of  tlie  Susqtirfinnna  nt  Port  Trevortoii,  in  n  diroct 

Uii«.     From  tlie  western  terminus  of  tbe  Sliamokiu  coaUlicld 

ivard  tlicru  U  ft  regular  baHin  of  ooiil-mittBiircs  of  uucommon 

Mid  depth.     Tlie  Sbniuokin  field  conitiista  of  tbree  Anb- 

iS,  according  to  Rogers,  wbile  Daddow's  Bectioii  indicates 

lOre,  and  it  atfords  a  lino  display  of  unuierotis  coal-#eaiiie  of  a 

workable  size. 

There  is  little  doubt  that  there  are  tliirtfeGn  separate  scams 

cuol  iu  the  Sbftinokin  wnl-fiold,  all  of  which  have  been  cut 

111  wurkod  at  aomo  point  to  a  groiitcr  or  less  extent ;  but  there 

b  no  (Jace  where  so  many  are  found  of  s  workable  thi<!kneea. 

I»  respect  to  all  tliixe  coal-fidde,  it  ttliould  he  imdcrHtoud  that 

tiie  exploring  for  and  opening  of  coal-Mttins  are  attended  wiili 

nnuiderable  expense ;  and,  if  a  few  seams  of  ^nflicient  sixc  and 

(rodoctog  a  good  iioality  of  coal  are  found,  there  are  bitt  few 

'  '  "-raton  or  coiitj>anie«  who  rare  to  expend  money  In  cx- 

■an  to  prove  tbe  entire  contents  of  tbe  coal-meaBurcB. 

tbt  up{iur  e«ame,  lieing  most  aoceseibic,  are  generally  first 

VBtfccd.     Noti.  11  and  IS,  utim1>cring  from  the  bottom  of  the 

liabi,  are  red-ash  c-oaia  ;  and  Xo.  13  is  generally  ton  near  the 

■triare  to  bo  cared  fur.     Nos.  10,  0,  and  $,  the  next  in  descend- 

hf  order,  are  all  good  workable  eeanis ;  Xos.  9  imd  S  being 

oled  the  Twins,  and  are  siippo«ed  to  be  tlio  Maminotli,  which 

ii  NjHmited  into  two  seam*.     These  three  are  estensirely 

•wogbt,  Bud  vnry  in  thicknes*  from  7  to  10  feet.     The  dip  of 

I&e  «m1  on  tbo  north  «ide  of  iIr-  ba^»,  or  the  south  dip,  as  it  is 

odied,  will  average  !2i>° ;  the  noal-aeams  rising  to  the  summit 

of  '  intain,  730  fevt  above  watordovel  in  the  valley,  in 

pe..  iir  altitude,  at  tlio  town  of  Sbamokin,  affording  a 

nry  Urge  quantity  of  coal  atMve  water-level.    The  deptli  of  the 

toila  has  not  been  ascertained  by  mining. 


as  ANTDRAOITB  COALFIELDS  OF  PBS'NtiVLVANtA. 

Tlio  bmncli  of  the  Lvliigli  Vnllej  lUilroad  vrbicli 
thi'oiigli   the  Mahanov  coal-6eld   extends  wcetimrd  lo  Uuui 
Cannel.    Tlie  Korthera  Central  Railroad  extend*  frum  Muu 
OAnncl  tlirciugh  thu  Sltainokiu  basin,  paj«ing  ont  of  it  ibr 
a  fine  natural  ojiening  on  its  north  side,  called  Stiamukin  Gaji 
at  the  town  of  Sbauiokin,  ftnd  tlivuve  to  tlie  muiu  line  uf  i 
roHd  At  Sunhury. 

The   Philadelphia  &  Heading  RallroaJ   cictciida  thr 
the  Skamukiu  iNuin,  and  out  by  Slmniokin  Oa]),  stid 
pur»iiai  its  conree  westward  along  the  red'^bale  valley  to 
vortun,  where  it  receives  a  tributary  tVoiu  the  ooUioric^  iii  tha 
bft«i»,  and  thenoc  it  ntna  to  Fort  Trerorton  on  the  Sn 
hanna,  41  milee  north  of  Harrisburg.    The  first  luoimtiuDl 
tow  Sunbtiry,  ou  the  Northern  Central  liailroad,  L*  the  ou 
rim  of  the  Sjlianiokiii  baAJn,  which  here  tenuiuateB,  wbvrou  t 
two  wwt  prongs  of  the  Srrt  or  Schuylkill  baain  extend 
the  f^oBquebanna,  m  before  described. 

It  appears,  by  Mr.  Bannan'e  atatietica  for  18TI,  that  in  i 
first  and  wi-ond  coal-iiolds,  exclnsivc  of  the  Lcbigli  bii#tu8, 1 
were  209  collieriea  in  uperation,  wliich  in  tlwt  year  prothio 
&,li>4,(SU  tone  of  coal,  mined,  prepared,  and  eeut  to  nuti 
and  iibout  oniHsixtb  of  thia  quantity  i«  estunatcd  to  have 
wasted  in  the  co«I-breakcr«, 

T^  ZeMffK  Coal-B<Mnt. 

The  Leiiigh  coal-fields  consist  of  wveii  narrow  basins  Inn 
oonliguoaa  to  each  other,  eeparated  by  eix  anticlinal  axc6 
tindulationaof  the  dip,  and  conlnlnini;  the  lower  cfial-beilt< 
the  series,  one  of  wliicb  is  of  great  aize  and  importance. 
Lehigh  liiver,  between  AVbito  Haven  and  Pcnn  Haven,  is  < 
eaatem  boundary  of  this  inijKirtatit  region.   Tbeise  basins  mayl 
oomi>iircd  to  a  like  nnniber  of  long  and  narrow  troiiKhe  Mug  i 
contact,  and  parallel  to  each  other,  ranging  geiioniUy  S.  ir^' 
to  S.  70°  £,    These  are  Beparatod  from  eadi  other  in  every  i 
by  jMiriilel  anticlinal  ridge*  of  oonglonienite  rock,  or,  when  I 
hae  been  carried  away,  from  «  deqwrr  denodatiDR  than 
they  are  then  divided  by  narrow  valleya  of  the  re«l  ahale. 
latter  is  tlie  wnnnion  siniftiire  of  the  i-iiKtcm  and  wcnteni  61 
ti-cmitiea  of  the  coal-fields,  where  we  find  the  coaMia»ina  Ic 
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1%  atirnptly  in  ft  pn>w-«hitped  Ibnn  in  Uione  conepicnous 
iBDtain-iipiire  or  liigh  prnmonttiriue  wliicb  etrctdi  «i£tvrard 
Ivntw.'in]  trom  tliu  vluvuti-d  level  uf  thu  cod-field  into  tlto 
n  red-th«Io  vtllcya  of  tlw  Lebigh  and  CaUiwissa. 
rin  Lcbigb  ooal-baeiiiH,  altliuu^i  Hiuall  iii  ftrea,  nra  vcrjr 

ttvv  and  importiint,  and  atl'urd  ua  oxcclleut  qaality  oi 
group  of  basine,  taken  together,  U  bounded  on 

lltb  by  tbo  red-t>bidu  vnlk-j  ot  ihu  Quakulce,  on  tJie  eMt 
M»  ^-alley  of  liio  Lubij^li  Hiver,  and  on  tlio  north  by  that  of 
fcficopec.  It«  railroad  outlet  is  bj  eoveral  briiiichtw  of  the 
nil  Valley  Railrund,  luaduig  fK>in  tliu  nmin  line  at  Penn 
[H,  on  the  Lehigli.  The  country  consiists  of  a  high,  rolling 
■bud,  of  a  maximnm  olovatiou  abore  the  eca  of  a  little  leaa 
2,000  feet. 

be  more  eonthem  of  theee  cosl-basioB  is  that  of  JJeaver 
tovp,  bounded  by  spring  Mountain  on  the  south,  and  Back 
stain  on  the  north.  The  greatest  length  of  the  coal-meas- 
ia  atxiut  i^cven  inilc^  with  an  average  breadth  of  out;  uiilv, 
^  at  Jeaiisville  it  is  one  and  a  fourth  mile  wide.  The  eaat 
if  Ihe  general  banin  separatea  into  two  prongs.  It  contains 
U  Beaver  Mcnduw  minoa,  no  longer  worked,  with  tboec  of 
skew,  Jeansville,  Yorktown,  Audeiiroid,  Honeybrook,  Cole- 
^and  Spring  Mountain.  Beaver  Meadow  bs^n  is  eitu- 
■t  the  corner  betwecu  tlio  throe  countic*  of  Curbon,  Scbuyl- 
and  Lozeme,  and  a  amall  part  of  it  is  in  each.  The  other 
r  Leblgb  basins  to  be  described  are  in  Luzomo  County. 
m  next  dmcribee  a  Nurth  iloaver  Meadow  baain  on  Dreck 
k,  lying  on  the  north  slope  of  Buck  Mountain,  which  is 
wntivtdy  iinirii]wirtant.  The  thirtl  of  the  Lehigh  coal- 
is  is  cliat  of  JIasMoity  in  the  southern  comer  of  Lnzeme 
ity,  the  most  caiwcious  and  important  in  the  difitrict.  Its 
Bro  end  forks  at  Onubcrry  into  two  long  branch  basins,  di- 
I  by  a  ridge  <A  conglomerate.  The  main  or  large  coal-Boam 
IT  Ilazleton  buin  baa  a  length  of  from  five  to  five  and  a  half 
I, and  a  inaxiinuni  breadth  wrat  of  Hai;lclun  of  nearly  throc- 
Iwof  a  mile.  Tlic  lower  seams  are  a  mile  wide,  and  much 
Khan  the  above.  In  t}iis  bnsln  are  situated  some  impor- 
Iffitfieii)  at  Stnc-kton,  and  llioHO  of  A.  Pardoo  &  Co.,  at  ^- 
Xlazleton  village  is  one  of  tlie  bcit-looking  of  theaa 
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Canity's  MouiktaiD  is  in  t!ie  iwme  btieiu  tjirdier  wcftt    Tite  & 
tires  of  Uiv  Luliigli  biuinit  cxtund  to  tlie  lower  rocks,  and  can 
sco»  along  tUc  Lehigh  liiver,  in  travolliug  by  either  of  tho  fioj 
railmadfi  betwMa  Mnueb  Chunk  iind  AVluto  IXavea.     Oul; 
bniiR-heit  of  thc«e  railroads  run  to  the  coal-bufiins. 

Tho  following  is  I>addoMr'ia  U«t  of  the  DAiutie  hy  wliich  ttxi 
Lehigh  basitiB  are  known,  tbetr  leugUt,  width,  and  area  i] 
■qnaro  miles : 


1.  Dcuvw  MmJoit 

1  Haaleum 

8.  Big  Blkek  Crwk 

4.  Laltia  BUck  Crcdc 

0.  Lamer  BUdc  Crack. 

B.  Cttt<!a  Uountnln 

1.  IfcCkiilt/iilliiunlaia.aiiilothart, 
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Tuul  *r«a  Leiiigb  baains TI 

The  nrea  of  Home  of  tbe  Lehigb  banns  is  said  to  hare  l*0(n 
increaeed  by  recent  o!q)loratiuns. 

The  tutiil  prwhietion  of  1-ehigh  conl,  in  the  year  1S7I,  ww 
2,249j35fi  tons,  and,  siiipe  the  opening  of  tlic  traclL-,  43,3ofi,7tl3 
tons.  In  n  recent  publicatlun,  Mr.  Lesley  MtyH  that,  in  tb«l4> 
high  ba»in8  north  of  Hazleton,  the  Dnck  ^{onntain,  or  lowest 
notable  bed  (B)  of  tlie  series,  is  the  great  bod  of  tbe  collieries, 
in  tbic-kness  ronning  from  20  to  30  feet,  and  in  qiuility  oxoo^ 
ling  all  the  other  nnthnicite*.  Nearly  north  from  thici  point,  at 
Plymouth,  in  Wyoming  Valley,  this  be<d  also  attains  the  ex- 
traordinary size  of  24  feet. 

This  is  merely  a  rapid  sketch  of  some  of  the  moat  importaot 
coal-regions  on  this  continent.  It  is  imposdble  to  do  jostice  to 
tlicm  witbin  tbo  limits  assigned  to  Ibis  volume.  Tlic  readoi 
miiiit  look  At  tlie  stntislics  allowing  their  large  production  of 
coal,  and,  if  ho  desires  further  details  in  regard  to  any  of  theu, 
he  must  refer  to  Hogcrs's  final  report,  and  tbe  other  work  al' 
ready  mentioned,  which  is  more  eHpecialty  devoted  to  tbe  an< 
thracitc  coal-regions. 

Tbe  peciilinr  iniportaneo  of  thi«  Lcbigii  region,  and  tlie  east- 
ern extremity  of  ttie  ftoutlicm  or  Schuylkill  field  at  Maucit 
Chunk,  consistfi  in  tbe  valuable  qualities  of  the  coal  which  they 
produce.     Almost  cvcrywhen:  in  America,  the  first  braneU  of 
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auslKturing  bueiness  tb&t  is  eetabliahcd,  even  in  tlie  smallest 

'XkfBi,  h  a  CuutKlcry  lor  the  imimifiifturu  of  articles  made  of 

■M-lran.    For  tliU  purpose,  pig  or  ordinary  ciut  iruu  mu&t  be 

Bfjlnl,  Had  for  tliis  work  Ldiigli  co«l  must  be  ased,  if  it  can 

fttsHj  be  ubtniiiL-d.    In  tliu  iiioiit  rc-iuot«  pitrl«  of  otir  country, 

a  lb  £utcH  OD  the*  MiHiiigflippi   River,  on  t}ie  Fa<'itic  coast, 

ia  tbe  interior  of  our  far  AVeetem  Territories,  all  through 

U)c  Soiirh.  OM  well  ai  in  tliomoru  poptdooA  rvg^oni*  and  larj^ 

miiiaiJiLiuring  cities  on  die  Atlantic  Uope,  Lehigh  coal  is  one 

uftbegrvat  neccssitiee  of  manufaduring.     Ho  coal-dualcr,  any- 

wbere  iu  tb«  connln*,  hM  a  stock  of  coal  to  supply  all  liie  cu»* 

biiaers,  if  he  has  no  Lehigh.     Its  special  qualities  coueist  in  its 

U^  unount  of  carbon,  its  purity,  and  it»  liardncwt.     By  ]»»«- 

iaga  strung  current  of  air  through  it,  u-li<>ii  ignited,  an  intouM 

itaX  can  be  procured,  aufGcient  to  mdt  cast-iron.    The  coal  ia 

offioicoUy  hard  not  to  fall  in  pieces,  and  thus  Etoi*  the  drauglit, 

1st  ntaina  ftt<  fonn  until  it  is  consumed,  owing  to  the  absence 

of  tbo  waler  found  in  other  anthracite  coal.    Lelugh  coal  is  also 

Bad  very  extensively  for  domottic  purposca  and  for  steftm,  but 

it  b  mora  difficult  to  kindle,  and  Icms  cnitily  managed,  than  tlie 

•ofttf  aotliracites.     Where  the  genuine  Lehigh  coal  cannot  be 

prvcnrod  for  foundery  purposes,  the  other  and  softer  varieties  of 

utthnirite  are  substituted,  and,  where  they  are  out  of  reach, 

coke  from  bituminous  coal  is  used. 

The  third  or  nortboni  cotl-lmain  is  ecparated  from  the  mid- 
dle field  by  the  great  anticlinal  axii^  of  the  Wapwallopcn  Hills, 
by  vhich  tlie  rodcs  of  four  of  the  great  Ibnuattuuit  below  the 
coal  are  bruu){ht  to  tlie  surface.  On  either  of  the  railroads  from 
Wiitc  llnifcn  on  the  I^high  Itivcr  to  the  summit  of  Wyoming 
UitUDtain,  u  very  vxleusivc  view  of  this  region  can  l>o  seen,  par- 
lloalarly  that  extending  for  many  mile*  to  tlie  west,  all  of  which 
k  destitute  of  coal. 

GMera/  Gtolo^tMl  Sbvelure  tjf  tAt  TAird  Coai^FultV 

Tim  general  configoralion  of  tbe  Wyoming  basin  is  a  mde 
mgA  shaUow  trough,  deeper  in  tbu  uiiddlo  than  at  tlie  sides,  yet 
^H^nJng  so  gradually  lownrtl  the  centre  as  to  be,  if  wo  dtsre- 

R        ■  OwdiMtpt  IWini  ft  rapott,  lijr  IL  l>.  Bogan,  m  tbe  ootl-land»  of  IJM  D«lmr% 
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JiiiAto  ttudulatiotifl  of  tbo  stnkU,  &[>proxim&tol}' 

(pft?rniling  Ierelne«6of  its  bed  or  floor,  aotwitlialand- 
%thc  ruitfliik-rMblv  iiii<;lo«  of  dip,  IriMjiiontly  luune  Han  30%  is 
( (Ore  a[i|Hireiit  wlieti  ve  compare  Uie  great  wtdtli  of  the  va]- 
J,  four  or  five  ntilcs  in  it«  middle  district,  witli  tlic  very  inodci^ 
*  Jt].tli  of  1,1*1  >0  or  1,500  feet,  or  pcrliBps  l,8ii0  feet. 
Williin  tliG  genera)  hasin  are  s  niunber  of  nearly  pnrallcl 
biniuglis  or  batiiut>,  with  intervening  saddle*  or  untiuliind 
m  in  the  coal-Mrata.  The  name  coaUseamii  and  other  Htrata 
»  npeated  from  one  wave  to  another,  so  ae  to  maintain,  de- 
to  the  hiciil  Mecpiii-»s  of  dip,  thin  ftvenige  unifonnitj-  in  tlio 
•III  of  tlte  coal-field  at  anv  given  cros»«ection. 
Tiui  vholu  coa!-valloy  may  be  likened  to  a  flal-boltomed 
|Attii]H>rin^  ;n^diinlly  fVom  the  middle  toward  each  extremity, 
)  u  ^ratlually  shoiiling  up  in  those  directions ;  but  the  bout  is 
:  B  fliniigbt  one,  ae  it  mtrrct  constantly,  cre^cunt-likc,  toward 
i  lido ;  and  the  rceembbnoe  is  further  deficient  in  the  bottom 
t  foiog  smooth,  but  ridgvd  with  tho  wav«6  above  qwken  of. 
bdiMling  or  thiiiuinft,  by  enporfldal  removal  of  tho  coal- 

ir*  townni  either  end  of  the  trough,  though  locally  modi- 
the  utidnlations,  is  not  a  uniformly  progroesive  feature, 
i-anctM  more  ituddctily  and  then  more  elowly  along  cor- 
irtioHK  of  the  valley.     Thus  it  seems  to  proceed  rather 
from  Wilkc»barrts  northeastward,  pa«t  Pittston ;  and  to 
ilmorit  amwted  thence  along  the  Lackawanna  Valley  from 
liQ  Rioiilh  of  Spring  ]!r<jok,  until  we  paus  beyond  Scrun- 
rhile  a  moro  rapid  lifting  out  of  the  strata  xeems  again 
nuice  nesr  Leggott's  Gap,  and  to  continue  steadily  to 
Ditnation  of  tho  basin  at  Oirbondale. 


iignU  Feature  of  tAe  Undulations  <^  iA^  Third  Jiaain, 

The  aatioHnal  and  eynclinal  waves  or  saddles  and  troughs 
ihestratu  havo  n  reiuarkaldc  piiralletism  throughout  the  ca- 
hnage  of  tlic  basiu,  ii-rcspoctivo  of  the  bending  course  of  tho 
■Ttll«y  and  its  in<-lHdi»g  mountainH.  Those  of  tlte  Lacka* 
m  Valley  ninge  alwut  north,  67^  east,  and  are  parallel  to 
A  other ;  thoi>u  in  the  vicinity  of  Wllkeabarre  differ  from  the 
iDtt  aboat  6",  ran^ng  about  nortli,  73^  or  73'*  east.  It  is 
Ub  the  lower  or  west  end  of  tlic  vall«y  that  theao  roUs  vS 
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the  8trat!i  arc  pArnllcl,  or  cren  nenrty  to,  with  the  mtin  K 
or  the  vailej,  appronrhini;  to  a  coincidence  in  direction 
the  mountain  tonniug  the  fiouthcm  eide  of  the  Immii.    A 
proceed  thcnc«  northwnrd,  the  oblii{uity  of  tlic  iindulil 
to  the  line  of  Uie  hasin  and  ita  harriers  grove  conspicu 

There  is  n  carious  declining  grndiitioD,  obsorvaUo  in 
eharpneM  of  the  siieceEsire  undulations,  ae  we  proceed  fron 
eonthwcet  to  the  nortlicaet  alo»^  the  hxiin.  Not  onljr  does 
anticlinal  of  the  southeswtom  aide  of  the  vallej  grow  gunth 
flatter  in  it«  dips  ae  ;oii  follow  it  eastward^  but  the  euceei 
ones  are  litinter  and  fViintcr  a«  von  cron  them  obliqa<^y  in  g 
ton'wrd  tlio  northeast.  Thnse,  of  all  the  lower  or  weatem 
of  the  valley,  from  Becoh  Grove  to  Nanticoko,  ehow  tQcUnii 
aehighaeio^;  t]io«o between  Xanticoke  end  Wilkmbarre  i 
dips  oxcooding  SO" ;  while,  following  the  Lackawanna  dir 
of  the  basin,  we  have  no  longer  any  thing  a[>pnMiching  thii 
eteepncss  of  flexure,  except  just  ncutr  the  vnd»  of  the  and* 
but  rather  a  low,  broad  waring  of  the  rocks,  growing  fei 
and  feebler  as  we  advance,  until,  pas&ing  Scranton  into  th< 
trict  between  it  and  Archibald,  regular  undulations  becoit 
most  imperceptible,  and  are  lost  in  the  very  gradual  dqw 
the  middle  of  the  general  trough,  from  the  two  Imrders  ol 
valley.  Accompanying  this  progrewlx'c  nnootliing  ont  ol 
waves  or  corrugations  of  the  atrata  fVom  the  southwest' 
toward  the  northeastern  end  of  the  whole  basb,  there  is  a 
gradual  traneition  or  di-»(.-I<;n8ion  in  the  topographical  featoi 
fronj  sliarp  and  narrow-crested  ridgee  and  deep  hollon 
rQun<ler  and  gentler  epure  and  valleye ;  and,  along  the  Li 
wanna,  to  wido-topi>cd  summits,  bhiiVs,  and  open,  doQ 
plaina. 

The  main  feature  in  the  individual  waves  ie  the  steepe 
(^  the  di]«  on  both  eidca  of  the  anticlinals  as  wo  advance 
the  loountain-sidcH,  where  they  originate  out  into  tlie  on 
tracts  of  the  valley  to  near  tlieir  tcrminatione,  which  are  tl 
fore  comparatively  abrupt.  Thus,  between  Wilkeabarrc  am 
Lackawanna,  tlie  anticlinala,  aa  traced  from  the  eastward, 
be  ecea  to  grow  steadily  sharper  and  liharpcr  in  their  di|u 
they  approach  the  6iiJ»qneUanDa,  in  the  neighborhood  < 


THIRD  OOALJ-IELD. 


4r 


tlicj  nearlr  all  tobsEilfl  by  ronnding  rapidly  oft.  The  river  it- 
wlf  seeitu  to  bare  be(>n  uiuUe  to  ]»£«  the  siiocesaiTe  barriers 
proMM)t«(l  by  tlic  ritlgcc  in  tbc  stmta,  uid  to  linro  bevn  thus 
forced  lowanl  the  oatlet  of  the  (ininage  of  the  valley,  the  wide 
notch  in  tlio  northern  moontain-barrier  at  Nanticoke. 

fiwidca  the  long,  parallel,  tapering  nnticlitial  waves  eoming 
my  arately  off  trnni  the  mountain-bordere  of  the  baflin,  there 
trt  numerous  ebortcr  aud  narrower  ones,  having  the  fonu  of 
»T>I  keeU  or  aaddlcci,  which  do  not  ran  into  the  mountains,  bnt 
111  more  or  lc£s  inGulnted  between  these.  From  Scranton  to 
Offbondalo  these  beconkc  the  prevailing  type.  In  the  upper- 
moat  pArta  of  the  I-ackawanna  basin  the  dejiurea  of  tlie  strata 
in  leu  cnutinuouA  wavca  or  ridgee,  tlian  a  KuccetuJou  of  these 
elongated  clliptiol  awclla,  some  of  tlicm  bulging  into  oouaider* 
ible  Bteepnees,  but  the  chief  part  of  them  low  and  gentle  waves. 

TIiiTe  OK  al»o  friiiatl,  irrcgidar,  tiuburdiiintc  rollS)  or  short 
ud  iinrrow  but  not  always  llattiali  wavingt)  of  the  atrala  on  the 
flanka  of  the  principal  anticlinals.  In  the  Wyoming  and  Lack- 
BVanttB  coeil-tivldH,  and  utticr  n-gion«  of  oblique  miitidioals,  they 
nn  tltein8ol%'e8  oblique  to  the  axes  of  the  great  M-avc»  which 
eiulain  them.  These  secondary  rollsaro  nmnerous  near  M'ilkes- 
barre.  In  some  of  the  other  anthracite  n-gious,  howevcT,  theao 
■eoondory  dcxures,  whether  on  the  backs  or  sides  of  the  niain 
addles,  or  in  the  troughs  1>etwecu  them,  are  parallel  n-ith  tlie 
(rincipial  nndulntionit  which  mip]>ort  them. 

The  iiudulations  in  tlto  Wyoming  and  Lackawanna  coal* 
fidd  exhibit  tlie  same  feature,  of  a  greater  Elccpnese  of  dip  on 
the  northwest  Ki<lci^  n-liich  charncterizc-t*  the  rhief  part  of  tJio 
Kcoudftr^'  flexures  of  tlie  Pottsville  busin.  But,  inasmuch  as 
all  the  inclinations  of  tlie  rocks  in  this  northern  district  are  far 
gentler  tluin  tlioeo  of  ttiat  southern  basin,  in  the  (tame  projK)!^ 
1)00  It  tbc  inequality  less  in  the  slopes  of  the  opposite  sides  of 
tlitf  anticUaals.  It  is  much  more  conspicuous  in  the  southern 
Orweatem  end  of  tlie  Wyoming  Valley  than  in  the  Lackawanna 
TaUey,  where  all  the  flexures  are  flatter. 

8uch  is  tliD  Etnictiire  of  this  curinusly-fndiioncd,  bciiatiAil 
eoal-Sfild  of  tlie  Wyoming  and  Lackawanna  Valley.  Some  no- 
eonnt  of  the  ooul-seams,  as  they  are  displayed  tn  its  vuriou 
{■rts,  ie  now  noceemr}-. 
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and  |H<eeent  the  nnumal  fodlitiea  for  mining  above  water-Iere 
which  belong  to  the  \-ftluHbl«  tO-foot  bod  IxjIow  them,  froi 
which  tliey  arc  twpAratcd  by  about  8d  or  90  feet  of  strata.  Tbv« 
two  BeaiBA  are  SO  feet  apart.  Above  the  coal  K  there  is  gen 
era II j:,  at  a  euiucwhat  variable  distance,  averaging  12  Ili-I, 
thinner  bed  cntled  L,  tliu  size  of  whichflacdutes  from  two  to  tit. 
and  a  half  feet.  Coal  M  is  the  higbeet  coai-bod  in  the  Scrantoi 
aeries,  whicli  tneoanrca  aomc  eight  feet  in  ttiit-kncM ;  luid  it«  ex 
teat  is  not  considerable,  as  only  the  biglier  jmrts  anil  moot  »y, 
cUtial  or  trougb-liko-dipping  summits  of  the  ttiblv-Iand  van  eon 
tain  it. 

In  reviewing  the  foregoing  description,  we  cannot  but  secL 
ia  a  dear  light,  the  remarkable  ptx>duclivenccB  of  thi»  portiun 
oS  the  lower  ooal-tiic3»nreH.  The  whole  of  tills  great  store  of 
admirablo  fad  is  fonad,  too,  within  about  400  foct  of  the  snr 
Aoe.  In  fact,  througliout  the  whole  of  all  tlie  autliradto  eoali 
regions,  the  accessibility  of  the  coal,  even  taking  the  greatea 
dqftth  of  the  docpoet  basins  at  thoir  imppoMd  maxima,  is  oa< 
c^  the  most  important  advantages.  Taking  the  four  ituddl< 
beds  at  Scmnton,  D,  F,  G,  and  II,  whicli  lie  within  a  thickn 
of  Btnita  uf  ^00  feet,  and  spread  boueath  every  acre  of  tltt 
ooal-field,  we  find  tlicir  leoat  total  thickness  is  80  feel,  tbeti 
yield  in  thidmesa  <^  good  coal  is  upward  of  35  feet,  and  tbeii 
productivcDcsa  per  aero  4S,000  tons.  Taking  only  the  laigM 
workable  beds,  and  allowing  for  tlie  waetcfutneM  always  pmo 
tised  amid  eudi  abundaiicv,  Prof.  Itogers,  in  his  roport  ou 
Scrantoa  district,  eunu  up  lii^  awouut  with  the  following  aUte 
meat : 
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The  foregoing  detaiU  have  been  given  in  regard  to  tlii 
Scraoton  district,  as  it  is  one  of  tfao  best-known  and  moat  pi 
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as  the  Boimett  and  Cooper,  each  being  six  or  eight  feet  thick. 
Wilkenliurrv  ttivr«  arc  tiro  wurkahlo  msutkt  abovi-  (lie  Itftltimui 
rein.   <>t'  theee,  the  third,  in  a&cending  order,  csfllled  the  Ilihna 
Im  i^'\1cu#ivclv  worked,  aud  is  bix  to  nine  feet  thick.     What 
knoH-u  AA  the  Pittstoimjiecker  vein  w  above  Uto  Hilmap. 
and  the  liMeet  ecsm  are  both  voriced  about  Pittaton. 

Tlicrc  i«  A  great  VHriuty  of  opiuiuu  among  the  minors  a: 
co»l-o[)«nitorH  as  to  the  identity  of  thews  dilTurent  ocmUhnjuiu 
and  the  groat  cluinges  they  undergo,  as  bofore  described,  aObi 
aburubint  room  for  crroni  and  vonjectoroe.    Witlt  the  progrcM 
in  mining,  more  accumto  ronoliiflionH  will  be  attnined. 

Tlic  total  prodnctioa  of  the  Wyoming  and  Lackawanna  Yal> 
leys,  or  the  third  coal-fiold,  in  the  year  1871,  wn«  6,4i$l,lTl 
tout),  carried  by  nine  railroads  and  one  canal ;  or  4^  j*er  oniC 
of  the  whole  [troduction,  which,  by  Mr.  Bonniui's  etatisticfit 
was  14,965,rr01  tons  of  anthradte.  Since  tlie  opening  of  thtf 
tiadfl,  this  region  has  produced  78,808,t)41,  and  all  the  n^ona 
219,981,010  toua. 

THK  PBOPRIETOaS. 

A  very  natural  iotinlry  now  arises  as  to  who  are  the  owdqii 
of  all  these  473  square  miles,  or  802,080  acres  of  anihradle  ooal 
The  divigu  of  this  book  is  to  ro<.'ord  what  is  of  permanent  inter 
cet  and  iRi[>ortanoc.  In  this  country,  property  eliaogcs  uwuorfl 
Terr  rapidly,  as  we  have  no  laws  of  primogeniture,  and  no  en- 
taik-d  Gstalca.  A  lint  of  conl-oiximtors  for  this  year  would  not 
answer  for  next.  liut  anotlier  system  prevails,  by  whidi  Urg« 
Mtatee  are  accumulated,  and  remain  permanently  under  a  single 
management.  There  arc  iuooriwrnlt-d  c-ompanic?-,  vstablislied 
nnder  the  laws  of  the  State  for  the  purpose  of  buihling  nnsk 
and  latlroads,  or  for  buying  and  owning  ooal-lauds,  mining  the 
eoal,  carrying  it  to  market,  and  »«lliiig  iho  »ime ;  and  in  soma 
oases  they  are  autliorized  to  hay  anil  deal  in  coal,  or,  as  is  now 
quite  usual,  one  corpontion  will  bo  authoriiccd  to  do  all  of  these 
things,  or  any  of  them.  After  acntiiiulating  i>iit}!noMt  capita], 
these  companies  invest  their  surplna  money  in  buying  the  atodc 
of  other  coat  companice  orotlicr  railroad  oompunies  !»  Pvna^l- 
vanin,  New  Jersey,  or^cw  Tork,  and  extend  llioir  opcratiooa 
to  distant  cities  and  States,  chiefly  with  a  view  t4  seonrin^  ex- 
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Tnking  tilt)  vit-inity  of  Scnuiton  as  an  illustrativo  example 

tif  Uiv  lutuibor  uii(]  Mwi  of  tho  G«*I-Hiiniit  of  (lie  third  coil-tiold, 

■iid  coiuiueiioing  at  tlie  lower  lajerof  coal  in  tlie  seriea,  wo  first 

*  u'Uh  coaI  a,  in  two  1)iiti(1»,  si*  it  alwiiye  is  in  both  llio  »ti- 

■XK  ui«l  littnrninona  Hvldn.     Hero  the  lnwcr  U  two  t't!H;t  and 

'  liV  other  ono  (bot  thick,  (Iivi<)ed  bv  ii  bed  of  shale  tbnr  teet  thick, 

■  i\A  the  K>am  Eflwidom  fit  for  mining.     Coal  B  U  .'JSfeot  higher, 

iiil  i"  fuur  feet  of  quite  pure  ooal,  but  U  not  minimi.     Nvxl  in 

ibo  BcrlM,  und  81  foct  bighor,  is  ooal  C,  called  at  Scranton  the 

'        -   -  .  fuel  bfni.    niiit  coal  ncrer  risca  to  the  euriiin!,  oven  on 

^t  anliclinnl  ride's,  and  six  feet  above  it  tlicre  is  some- 

It  two-l'eet  Bcam.    Coal  D  in  81  feot  higher,  locally  called 

\t\v  iif-bt-roet  bed,  and  is  fully  of  that  thiekncM.  It  Is  ovcrlnid  by 

a  rider  svnm,  often  four  feet  thick,  soparatetl  by  a  shale  varying 

frnm  uau  ti>  four  feet.   Thie  nam  D.  \t  very  valuable  and  uuder- 

J—  tho  whole  tield  of  the  Scranton  property.    Above  tho  laat- 

BboiiJ  \)Kt\  at  8D  interval  of  aUmt  1 1  feet,  there  lies  n  enuiller 

KMU  of  two  feet  in  thicknct^ ;  this  is  improperly  called  E. 

J»p»rftttHl  IVint  the  Uet  by  from  T  to  IS  foct  of  »halc  and  itand- 

■k)uv,  wrti  ne.^t  meet  the  Big  s«am  of  Scranton,  or  the  14-feet 

coal,  eallod  locally  F,  but  which  is  property  E.    At  the  base  of 

-'      'all,  near  tho  Lackawanna,  its  thicknens  is  ahnost  \t>  feet. 

li    of  Scranton  it  is  14  feet,  and  yieldit  good  co»),  eome 

HUdlOa  uf  whicli  are  of  niperior  quality.     At  l^ggctt's  Gap  it 

Binitt«d'13  fc«t  in  thicltnese,  and  it  spreads  widely  nndemcath 

Hlnt^gu  jtortion  of  the  Scranton  eectiun  of  the  lM»in,  being  liftixl 

Hkil  duprumetl  in  tlie  nndulations  which  traver^  the  coal-field. 

Br'--      -    ''A  and  <!■■  fc«t  above  the  preceding  Uce  tho  coal  CI, 

pi^  '  d  (It  Scranton  the  upper  six-feet  bed.    It  is  very  ac- 

Kible,  but  other  and  larger  beds  are  wrought  in  preference. 

il  it  iiithc  10-feet  seam  so  called,  and  its  prevalent  thickness, 

^Pberuwr  it  luu  been  ntinod  or  ovvu  proved  in  tho  Scranton 

cg«I-6fl(l.  justifiea  the  title.    It  U  situated  about  7J>  feet  higher 

than  tho  liwIO,  above  described.    This  seam  cuntsiiis  more  than 

tho  ordiiiury  proportion  of  good  fViol,  and  the  iniiieri  extract 

OMuJIy  nine  f<.-ct  of  it  fur  tho  market.     Coals  I  and  K  aro  «onio- 

Cinu-*  ciitli-'*!  at  ik:/imlon  the  upper  sereu-feet  and  five-feet  seams, 
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ming  Talleys,  and  tbey  have  railroads  measunng  much 
than  a  thousand  miles  in  Pennsylvania,  New  Jersey,  and 
York. 

The  Pennsyliania  Coal  Company  confine  their  open 
more  particnlarly  to  the  mining  and  selling  of  coal,  their 
cipal  collieries  being  in  the  vicinity  of  Fittston.  Tber 
also  quite  a  number  of  other  large  corporations  owning  sd 
quantities  of  coal-land,  among  which  are  the  Fittston  &  E 
Coal  Company,  whose  property  is  near  Fittston,  the  W 
barre  &  Seneca  Lake  Coal  Company,  and  the  Wilkesbarre 
&  Iron  Company.  There  are  also  some  l&i^  individual  0( 
and  operators,  particularly  in  the  Lehigh  basins.' 

7^  External  Appearance  of  the  Anthracite  Hegiont. 

As  some  readers  may  never  see  the  anthracite  regioc 
Pennsylvania,  the  most  extraordinary  and  interesting  ii 
world,  some  further  description  of  their  extemnl  appearai 
desirable.  The  third  coal-Jidd  is  sometimes  improperly  c 
the  Lackawanna,  and  Bometimes  the  Wyoming.  The  fo 
name  properly  applies,  as  already  stated,  to  the  upper  or  n 
eastcm  half,  and  the  latter  to  the  lower  or  soutliwestern 
of  the  field.  In  the  central  and  southern  part  of  it  wc  fint 
lamons  and  really  beautiful  and  fertile  valley  of  Wyon 
which  forms  a  remarkable  contraet  to  the  wild  and  barrel 
pearance  of  all  the  other  anthracite  coal-regions.  From  J 
ton  south  it  is  almost  twenty  miles  long,  and  from  four  to 
miles  wide,  and  was  described  as  follows,  by  Prof.  Benjf 
Silliman,  in  1830,  when  it  was  more  beautiful  than  at  prei 
Large  tracts  of  the  coal-Linds  are  now  owned  by  coal  compa: 
by  whom  the  cultivation  of  the  soil  is  neglected,  bo  that 

'  There  la  >n  uuiual  puopblet  published  hj  Bannaii  uid  Ramsej,  editors  ( 
FatUviUe  Miatrt'  Journal,  oUed  the  "  Coal  Sutistioal  Register,"  at  a  cost  of  i 
Ihirtr  cc""*  P"  copy,  which  gives  the  Btatistics  of  the  aulhracitt  coal-cmde 
the  begimiiDg,  with  lists  of  all  the  collieries  and  cool-opera  tots  in  all  of  the  r^ 
with  many  valuable  statistics  of  the  bituminous  coal-trade,  and  other  inlprfpslii 
fbnnation  on  the  subject  of  coal.  Hr.  Benjamin  Baniui!i  has  been  the  editor  ( 
excellent  newspaper  toentioned,  for  more  (ban  fort;  fears,  and  to  him  we  & 
driilod  for  the  coUectina  wul  praerration  of  accuraU?  stntislics  of  the  anthi 
Mal-bado  from  I''  'lers  desiring  details  of  this  character  can  pn 

-  ^  Mi^  "  fw  tiie  last  jew. 
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be  TiNitor  ntft;  p«r)inp«  consider  the  followinf;  m  too  flatUTing 
tdincription  :    "Mining  districts  are  rarelv  rich  in  soil,  the 
uerilitj  of  tbo  eur&co  being  cx>nipensat<:(l  by  the  mineral  treas- 
xnt  brlow.    tjcldoiu  are  both  ttdvantagra  conibinod  ;  wo  soo  it 
jwmIomIIj'  in  fMimc  of  tlie  coal  districts  of  llritain,  and  in  tltis 
mpMt  tliu  valley  of  Wyoming  ie  particularly  liappy.     It  ie  rich 
b  toil  *nd  in  tlie  best  agrieultural  advantages.    Its  uxtvneivo 
■■dowB  ore  unrivalled  in  fertility  and  heauty,  and  iti  undii- 
luSi^  fltirbu.'c,  between  tLo  mcndowK  and  the  monataiRS,  ie  a 
IneTtigion  for  gnuw  and  wheat.     In  a  word,  «plei>did  and  beau- 
tAl  ta  (he  scenery  of  it«  mountains,  rivers,  lietds,  and  mead- 
mi  rich  in  the  moitt  pruduotivo  agncullure,  pusscs^ed  by  the 
ifil  iorriTing  veterans  and  by  the  deBcvtuUintA  of  a  liigli-niindod 
ace  of  men  ;  fnll  of  the  most  interesting  historical  asBoeiationB, 
aloficenos  of  u-arHiro  whc-re  the  precious  blood  of  fothore, 
bAiMli,  and  sons,  ao  often  moUteiicd  their  own  UMi — the 
vBif  of  Wyoming  will  always  remain  one  of  the  most  attrao 
tiwngions  to  every  iutvlligi-iit  and  patriotic  American. 

"  It*  fi)rm  ia  that  of  n  very  long  oval  or  ellipse.  It  is  bounded 
Vgmid  mountain-barriers,  and  watered  by  a  ttublc  river  and 
blribaiarie6.  The  first  gUnceof  a  stranger,  entering  nt  eitlior 
■d,  or  cTOfietng  the  mouutain-ridgee  which  divide  it,  like  tlie 
B)|i|>y  Valley  of  Abyiwinia,  from  tJic  rest  of  tlic  world,  iille  liim 
vith  tlio  peculiar  pleaAure  produced  by  a  fine  landacajie  com- 
liniojf  richneea,  beauty,  variety,  and  grandeur.  From  Pros- 
f^  Hill,  on  the  rocky  ituinKiit  of  the  v««tcni  barrier,  and  from 
^•(«  nfll,  on  the  west,  the  valley  of  Wyoming  is  seen  in  one 
**»  M  8  rliarming  whole,  and  its  lofty  and  well-delined  boun- 
'uiet  vxcliide  more  distant  objevta  fVom  mingling  in  the  proa* 
ftrt.  Few  landscapca  can  vie  witli  the  valley  of  Wyoming, 
uc^ptiug  Homo  m^cy  jnvKipioee  and  clitTit,  the  mountains  ore 
*00(M  fh>m  thu  iummit  to  their  base ;  natural  sections  fur- 
ti<iiir«nnea  for  roads,  and  the  rapid  Sosquehanna  rolU  ita 
{•ntrfiil  current  through  a  mountain-gap  on  the  northwest, 
Ml  inmvdiiktely  receives  the  Lackawanna,  which  flow*  down 
l^iiurowtnr  valley  of  tlie  same  name. 

"  A  eunflar  paaa  between  tbo  mountains  on  the  south  givM 
tbt  SoMjneltaana  an  exit,  and  at  both  place*  a  slight  obliquity 
b  ^0  poritioa  of  tbo  observer  presents  to  the  eye  a  wemiug 
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lake  in  tlio  viDtling«  of  tiw  river,  uul  a  bsrrier  of  utouutaii 
nppHrcnlly  intpiueiitble. 

"  From  UiG  foot  of  the  eteej)  moimlain-ridgeB,  pArtirolarly  o: 
Uio  Gu«t«ni  Hide,  Uio  ralloy  (slopw  awsy  with  broad  sweejii 
DndulntJODS  in  Uic  surface,  fonniug  nuineruuH  iwvUin^  liilU  of 
amble  and  gnudng  land  ;  and,  a£  we  recede  from  Uie  )iill»,  tbi 
ftna  flate  and  meadows,  covered  with  the  richest  gnes  an< 
wheat,  comi)lcte  iho  picture  by  fcatnrcfl  of  the  ^iitlett  ani 
most  luxuriant  beanly." 

6.  A.  Packer,  tn  hie  report  to  the  Lu^slaturo,  describes  t 
Wvoniin;;  and  Lackawanna  Vallcyri  «it  fulluwd :  "  Wliik-  iha' 
first  and  second  ooal-fielda  preeeut  a  tliiit,  barren,  elcnie  juil, 
amatl  portions  of  it  onlj'  being  sosceptible  of  cultivation,  the 
third  fivld  prvBonb;  a  rich,  deep  loam,  einbrnvin^  the  beantiiill 
and  fertile  valley  of  Wyoming,  one  of  the  most  productive  and 
excellent  a^cultiinil  dtiitricta  In  Pennsylvania.  Aliko  rich  ia 
its  agricultural  prodndious  as  abundant  in  its  mineral  treat- 
urce,  the  same  acre  of  land  may  liirtUHti  empluymunt  for  both 
tlie  agricolturist  and  the  miner.  While  the  fanner  is  occupied 
upon  the  surface,  at  lliu  tiaudk-s  of  tlie  plou^li,  in  ])rc|>Aring  the 
rich  soil  for  ila  seed,  or  the  field  w»viag  with  rich  luxurianca 
bends  before  the  sickle,  the  miner,  like  the  antipodes  of  another 
region,  may  be  Actively  engaged  in  the  interior  beneath  bis 
feet,  in  mining  and  bringing  forth  the  long-bidden  treaBorea  of 
the  earth.  The  difioront  bnmuhc«  of  induAtr)*,  therefore,  may 
here  not  only  bo  jJaced  side  by  side,  but  literally  one  on  (op  of 
the  otlier.  It  has  the  appearance  it  would  preeeut  if  the  coD> 
tents  of  some  vast  hdce  above  liad  been  emptied  itito  the 
Wyoming  Valley,  thua  covering  the  eoal  formations  with  ita 
present  rich  allnvial  deposit  The  alluvial  soil  ia  found  to  ex- 
tend  some  distauoo  up  die  valley  of  tJio  Lackawauita.  Tho  soQ 
toward  tho  lower  end  of  Wyoming  Valley,  aa  at  Shawnee 
Flata,  is  finer  or  of  a  more  losmy  and  sandy  nature,  while  Guilier 
up,  as  between  Kingston  and  Pittston,  whore  tlto  lees  buoyant 
pttrtfeles  of  tlie  #odiment  may  bo  supposed  to  have  firtit  settled) 
the  depoisit  is  more  gravelly  and  stony.  Advancing  up  the  lack* 
awanna,  the  soil  griulually  becomes  thinner  until  we  reach  Ou^ 
bondale,  where  there  is  not  the  slightest  appearance  of  alluvial 
soil,  and  where  the  natural  face  of  the  eonntry  assumea  a  chat- 
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acter  •linUftr  in  aU  reB|>ecte  to  tliat  of  tlio  firat  and  eocoud  coal- 

Tlie  SuMinelianuft  Rker  lias  ita  sourco  in  the  interior  of 

tfae  Suti:  of  Ticv  Y»r)c,  uiuru  tliau  ^0  inilo*  nbove  Pitteton, 

A  ntiey  hius  been  formed  for  it«  paMutge,  by  tbe  action  of 

wat«r,  trad  gradually  deepening  as  it  paesM  aonth.    Wyoming 

VftU«v  is  indubtL'd  fur  it«  fertile  »oi1  to  the  material  borrowed 

from  tbi!  Clicniuiif;  group  nortli  of  it,  and  wbicb  vra«  ewopt  into 

il«  deep  sandstone  basin,  levolltn^  up  its  unticlitml  ridgu  in 

tbo  rivtw-flaie  <liirittg  th«  drift  period  or  by  tlie  flood  of  water, 

not  uf  the  present  river,  but  of  tlie  numinjr  off  of  the  ooeaa 

u  the  «otitini'Ut  wits    elevated,  or    as    Die  water  eubsided 

la  eome  eimnge  in  ita  level.    The  argillaceous  hIui1c«  of  this 

Cbaninng  gronp  fanhur  north  oro  1,^00  to  1,400  tcct  thick, 

u4  form  the  bcAt  agriciiUnral  lands  in  Bradford  County  and 

•Q  8ouiJ»ora  New  York.    But  for  this  water  transportation  of 

•oti  wltid)  fertiliztKl  thu  vnlloy,  it  would  have  been  a«  barren 

umI  dreary  a  wild,  and  an  untit  for  any  of  the  pnrpaics  of  man, 

■I  tlie  Lehigh  MountainR  at  Ecklj  and  Jeddo. 

TIh;  Utckawuuna  VallL^y,  as  befuro  stated,  iK  very  much  is- 
liBwir  to  tlte  Wyoming  in  jKiiul  of  beauty,  and  the  Hoil  in  com* 
fanuirely  aterilo.  It  tias  un  undulating  surface,  forming  small- 
orralleys  within  the  greater  uut«id«  boundaries.  These  for  the 
OMt  port,  especially  from  Oliphant  to  Oarbondale,  are  Wren 
bflb  and  ridges  covorod  with  bushes,  very  littlo  better  for 
■gricnltoral  purposes  than  tlio  lA^bigh  and  Maiianoy  country. 
Oil  nich  has  l)een  the  great  and  rapid  development  of  iU  rain- 
tnl  WRalth  Id  the  mining  of  coal  and  the  maniitiicturo  of  iron, 
IW  thv  busy  city  of  Seranlon  haaiipningnp  witliin  a  fuwycare, 
bsUn  a  number  of  smaller  places,  and  tbe  whole  valley  from 
Pittiton  np  to  Carbondalc  proeonta  a  most  clieering  scene  of 
'V  and  incessant  industry,  nbove  and  below  the  ground, 
'■■_)  and  by  night.  If  the  Lsckawannn  has  not  boanty  and 
runiMce,  it  has,  in  common  with  the  Wyoming  Valley,  wliat  i< 
Irbotler,  the  suhtttuntial  rcalitii*  of  life.  Some  one  has  said 
that  the  saddest  sight  In  tlio  world  is  a  poor  man  beting  in 
rain  for  work.  On  the  other  band,  liappy  is  tlie  ooimtry  whose 
InlorMta  are  prosperous,  and  which  always  oSiirs 
wages  and  plenty  of  employment.     Tbo  many  noble 
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mini-H,  railroitdH,  Llael-funiiece,  roIHng-iiiille,  and  tlio  numnnni 
brandies  of  biisinvA*  tliey  here  tiring  witli  tlietii,  aIiow  wlis 
can  be  done  in  developing  Uie  reBonrcc&of  a  couiilry  by  the  cap 
iUl,  ciitcriiri«e,  and  poracremnce  of  ascodationBof  ladiridnali. 

Paiiainfi;  out  of  the  Wyomiujf  Valley  toward  the  second 
fint  cofll-lii.>lds  hy  either  tliv  Lehigb  Valley  vr  the  Lolugh 
Soaqtiobanna  lUilroad,  getting  a  fine  riew  of  tJie  valley  aa 
omieathe  inoiinialn,  wo  find  a  region  extending  from  tfaeLelu^ 
River  on  tlie  cu>i  to  the  Sui^iueiiaana  Itiver  un  tlic  wcHt,  aboa 
lOO  miles  in  length,  including  these  two  coaUregions,  whid 
cannot  be  surpassed  fur  its  wild  and  barn^'n  scenery.  All  eoil 
Itre  supjM>Mil  U>  linve  been  fonnvd  by  t)H>  dtxiiyiug  and  deoom 
position  of  the  rooks.  Now,  in  the  anthmdte  regions  there  an 
fonnaliuns  of  very  ooirae  tasdatonc,  and  eonglomerata  rock 
of  great  Ihiokneas,  which  in  tlie  times  of  geologioni  oon^tiUioiL 
formed  the  strong  casket  wlileh  preserved  the  black  diamondi 
from  destruction.  Hut  tlieir  lutrducss  and  the  abaence  of  limd 
and  cl»y,  in  tlic^  as  well  as  in  the  red  sandstones  and  shala 
beneatli,  rendered  thotn  unfnvonMe  to  the  fonnation  of  a  ftr 
tile  soil.  Tlenco  you  may  travel  for  milea  in  the  ScliDylklU, 
Miilutiioy,  and  Lehigh  coal-regions,  and  the  country  a^jaoenli 
witliont  ftcctug  a  prodactivo  larin,  a  green  field,  or  a  aingb 
sheaf  of  wheat.  For  a  long  time  before  the  difioovery  of  thi 
ooal,  it  mnst  liave  been  a  matter  of  wonder  what  i>ueh  n  wilder 
neu  country  was  made  Ibr,  and  but  for  tliat  d[«cuvery  it  wouli 
he  uninhabited  to  this  day.  Flere  and  there  »>me  fe«b1o  at 
tempt  at  Earming  listi  been  nuide,  but  witJi  little  eucceaa 
for  few  signs  of  crojis  sre  vEdble.  Far  as  the  oye  can  reach 
from  the  summit  of  any  of  the  mountains  are  the  same  Imutcq 
soil,  the  same  rude  niuuntitins,  and  deep,  narrow,  stony  valleysi 
coveriMl  with  scvubby  oaks  and  otlier  boslien.  All  tho  valuabli 
timber  along  the  railroads  and  about  the  coal-works  has 
cat,  and  the  country  is  stntldwl  with  tlto  limbless,  c1 
trunka  of  hemlock-trees,  which  add  greatly  to  tliu  forbid 
aspect  of  this  dc«olati>looking  country.  Even  in  the  im: 
diate  vicinity  of  some  large  towns  in  tlicw  coal-regions,  can 
taining  several  thousand  inhabitanta,  there  ia  not  oven  an  aci 
of  pnRturc-Innd  to  be  socn,  no  fields  of  grain  or  grainy  hill-eides,, 
meadows,  or  orchards,  not  even  fenced  Holds,  for  the  Uad  is  a 
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^^^■g.  It  is  only  in  liigiily-farorcd  places  or  by  meaDa 
IHJRIbor,  and  perliajM  by  the  imiwrtation  of  better  Boil 
1  uuvfitl  collivutiim,  that  a  spot  can  be  prepared  for  a  flower- 
1  or  a  j^ten. 

The  nutncroux  coal-workt,  of  which  there  are  hundreds,  do 
I;  Mill  any  thing  to  the  beauty  of  tlie  Uiiduape,  for  this  ig 
iptber  a  atilitarian  rogiou.  Xtttar  Moing  one  or  tvo  of 
H  Ug^  wooden  stractiires  called  brcuken,  yon  Itare  bood 


tCRB  COALflEUK  OF 

I  iD.    Uaaj  of  then  sre  only  bilf  eanmif  txpotaag 
dteletoo-like  trutle-works,  tfas  wbola  Taat«tracttm»  bl«ckeM<I 
villi  cuaMnel  ui«l  everv  iNi«  ueompuued  by  its  bugv  pildof 
cw/m,  or  coal  (lilt  and  6Ut«,itHliaaing  b;  its  aixc  tlio  i|ii)intit^  if 
cmI  tUt  liu  been  pKNlac«l  from  the  nine.    TliU  ina;  wvllte 
called  the  block  coanuy.     Some  of  theee  piltt  of  reftiM  fine  Kdl 
are  of  monntaio-eizcs  and  the  bmolv  uf  Wyoming  Valler  itadf 
is  in  dinger  of  being  destroyed  by  the  heaps  of  tliie  rubUib 
tlin)vn  oot  of  the  cMt-nunes.    In  the  location  of  antlindte 
ooal>vorks  it  ie  an  important  connderatiofD  that  pnivisiun  be 
nude  for  dispocing  of  the  rast  qnantitiee  of  finu  cmil  fomicd 
bj  tlte  vaetiiM  process  of  brcaldog  np  tlic  largu  ntiuecs  of 
oobI  by  paaung  ibom  l>etw(»D  two  Htron^r  iron  mtlers  armed 
with  powerful  teeth  to  rednce  them  to  the  vuriatu  rizofr^ 
qoircd  for  diflVrent  uses.     (Sw  Plate  on  page  61.) 

Itat  to  the  eye  uf  practical  icienee  these  rocky  bilb  and  tld* 
pebbly,  barren  6oil,  with  these  ondtllatitig  Rnta  of  cuuglomcT' 
ate  rocks,  afford  the  greatest  interest.  They  are  compoaed  ef 
the  ruins  of  eomeqaartzfurmation  which  existed  !u  fonneragcs. 
By  what  force  %-»b  it  bruken  into  fragmmts,  and  hi>w  mndi 
time  wa«  required  to  wear  and  grind  off  the  sharp  odges  and 
comers  and  reduce  them  to  the  smooth  round  ]K-bblcH  wlildi 
we  now  Eee,  from  the  size  of  a  mu«tard-iteed  to  that  of  an 
orange,  and  to  cement  tbem  togeilier  into  the  roBt  stratunv 
which  in  some  localities  ia  more  than  l,*^x^  feci  thii-kl  Al 
has  been  already  said,  there  is  uo  perfeet  coal-field  to  be  found ; 
only  Oagmeuta  bare  been  left  to  us,  and  this  great,  bard,  IU)dfl^ 
lying  rode  forms  the  basins  in  which  parts  uf  it  have  been  pre* 
•erred,  and  theao  barren  mountains  in  and  around  the  coal- 
regitnis,  with  the  coal-beds  which  they  hare  saved  for  us,  ara 
but  the  remains  of  the  much  lugger  formations  whidi  Imvi 
been  destroyed. 

Wo  can  wel)  excuse  the  want  of  beauty  here,  for  beneath 
that  barren  soil  aud  nuder  tho«c  frowning  monnlaln^  lies 
buried  greater  real  national  wealtli  than  all  thu  glittering 
mines  of  California.  UnfniitftU  as  may  be  the  soil  in  lliew 
Goal-regione,  we  find  here  that  man  livea  not  by  bread  alnnc, 
for  there  ishi-rea  tc«mingpopolationwho"eownol.iiwthcrdo 
they  reap."    I>eop  down  In  the  howola  of  the  earth  thoaumill 
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■AMkjr-looliing  minere  toil  on  in  tlieir  mnrky  caverne  hj  the 
.  of  Uulr  little  Uuiptu    They  kuow  iio  tiigbt  nor  daj,  in 


AxKlng  their  boor*  of  Ubor,  nncnriiig  for  wind  or  weather, 
nonar  or  winter,  which  are  all  tlie  same  to  thcin  ;  and  while 
pncuio^  ttiel  lor  othun*  thiy  necl  none  tlicnwelves,  for  the 
ttnpcntun."  uf  ilicir  workshop  is  alwaya  the  same.  There  may 
U  lo  Kuiui  vyea  more  mtererting  spoctadee,  but  certainly  there 
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are  few  better  things  for  nunldnd  tlutn  s  branch  of  prodi 
indnstrj  like  tbis,  fumisbing  bonest  and  well-paid  en 
ment  to  a  great  moltitade  of  men. 

The  foregoing  pictnre  of  the  country  between  the  L 
and  Baaqnebannn,  occupied  by  the  first  and  second  coal<i 
does  not  apply  to  some  of  the  cultivated  vallG^B  Burrom 
them,  which  are  below  the  coal-measnree ;  and  the  extent 
pearance  of  the  bituminoua  coal-re^ons  ikrtber  west  it 
altogether  different.     Immediately  sonth  of  the  anthradte 
region,,  after  passing  through  the  Bine  Mountain,  which  is 
outside  of  the  double  frame  or  boundary  of  the  coal-region 
come  into  the  great  and  fertile  Cumberland^or  Kittatinuy 
ley,  which  extends  1,500  miles  in  length,  and  from  10  to : 
width,  aeroBB  the  States  of  New  Jersey,  Pennsylvania,  Vi^ 
and  Tennessee,  following  the  AU^hany  ooal-field  thit 
out.     Its  inexhaustible  limestone  soil  makes  it  the  great: 
producing  region,  while  its  deposits  of  iron-ore  and  limeat 
so  near  Uie  great  supplies  of  fuel,  make  it,  in  Pennsylv 
along  the  lower  Lehigh  River,  onr  greatest  iroD-mannfilctt 
region,  not  to  mention  its  other  minor  productions.      * 
Southeastern  FennsylTania,  owing  to  the  absence  of  the  ha 
species  of  rocks  and  coarse  sandstones,  and  the  preseno 
limestone  and  other  softer  rocks,  presents  a  variety  of  plea 
scenery,  possesses  a  fertile  soil,  and  has  been  justly  called 
garden  of  the  Atlantic  slope." 

ZS«  SuUieaa  County  Begum. 

Taking  leave  of  the  nnthraintc  re^on  of  Pennsyln 
producing  the  ordinary  liattl  anthracito  coal,  we  pass  n 
wardly  and  northwestwardly  over  an  intermediate  space 
twecn  that  and  the  bituminous  iMal-region  of  about  40  mile 
which  no  coal  is  found  except  the  somi-anthracite  basin  in  1 
livan  County,  Pennsj-h-ania,  on  the  bead-waters  of  Mahoop 
and  Lovalsoek  Creeks,  and  whioh  is  in  the  first  of  Bogers'i 
coal-ba^ns  of  the  proat  bituminous  ooal-field. 

Aocordiuj;  to  Prof.  Ia'sIov's  topi>praphy,  the  first  of  the 
great  nortUcm  fiujer-iviints  of  the  AUegbany  fountains  bq 
in  the  southeastern  j^art  of  S>us^]uehanua  Coosty.     Like  all 
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«tlie».  It  la  a  flat-topped  mountain  1,000  feet  ht{;li,  wttli  tJie 
uMl-runuHtionfl  oa  its  snmmit,  laid  down  on  top  of  the  Oats- 
kill  ^nnip,  «-bit?li  fonm  Die  tnoantain-lMMi  of  th«  nuthracito 
re^iotis.  The  southoaatem  escarpment  or  (dope  of  tlic  Aile- 
fthuiv  rurts  from  tli<>  etartiiig-point  montioned,  southweetwurdlv 
tn  ilie  Nortli  Rnuich  of  Uie  Stuquclumnii  River  near  Tuiikliaa- 
oevk.  From  this  point  it  runs  nearlr  straight  sontli  63  degrees 
ntt  4/0  nii]«8,  and  li  c*lIod  the  North  Hountnin.  It  le  a  littlo 
ml  of  Uie  front  margin  of  tbia  portion  of  it  tbat  we  lind  this, 
the  fint  of  tile  bituminous  c-oal-basioB  of  Peunsylx'aiiia.  Bnt 
the  influences  wliicl)  converted  the  oo«l  of  Wyoming  and  L«ck- 
■niuta  into  anthracite  bad  not  yet  entirely  lost  tiieir  power, 
nil  Uio  ooal  hero  found  is  anthrtioittf,  but  of  a  K>ft,  ft«e-biiming 
kisd,  ibowiug  in  a  beautiful  manner  tlio  gradual  progress  Stom 
tha  harder  species  of  coal  through  alt  the  intermodiate  stages, 
m  tu  tm  samples  from  each  locality  nru  prusvrvod  for  our  nee. 
The  (Jnllivan  anthracite  or  semi-anttiracite  is  a  peculiar  spodcft 
(tf  ml  vhioli,  lying  midway  between  the  authriivite  and  eemi- 
tdmniBotu  regions,  poeeeeecs  prccliwly  the  character  which  its 
litnatioD  roqnires,  having  the  fracture  and  somewhat  the  ap- 
pcaiance  of  semi-bitnminoua  coal,  but  burning  in  all  roapecta  like 
udtndto  of  a  very  pnro,  soft  variety,  and  it  poMeeees  this  val- 
oilile  property,  that  the  fire  never  goes  out  until  the  coal  is 
mtinjy  consamed.  It  is  a  euqirieiug  illustration  of  the  uni- 
ibna  grsdstton  in  tlio  chander  of  our  coals  in  a  nortliwcHtand 
wttbeast  direction.  In  addition  to  the  general  uses  of  an- 
ttindte  coal  for  domeetlc  purposes, from  it«  peculiarities  itmjiy 
Iw  iluatincd  to  lill  some  imjwrtant  place  in  the  useful  arts.  The 
(usi-tcaun  has  a  good  workable  tliickness,  and  affords  opportu- 
nilT  far  cheap  mining.  Its  tar  northern  position,  with  good 
nilroad  grades  to  tlio  Weiiteni  N'cw  Vork  innrkct,  gives  the 
Rf^a  important  advantages.  The  Sullivan  anthracite  began 
lofisd  it«  way  to  market  in  1S71,  by  the  Sulltviui  &  Drio  Rail- 
tMfl,  which  connects  the  mines  with  the  Pennsylvania  and 
Smt  York  lUllroud,  an  extension  of  the  Lehigh  Valley  Rail- 
tmi,  at  ft  point  nfJir  Towanda. 

It  will  hereaAcr  lie  seen  tliat  this  first  coal-basin  passes  id  a 
xntliweatem  dtroctlon  along  tho  valley  of  the  West  Brunch,  but 
AaUUite  of  coal^eams,  except  >n   isolated  patches,  until  it 
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fijOMM  tlut  river,  wbeie  it  develop*  iato  irniMrtanoo  ia  the 
aetni-bittiininous  oosl  of  tlw  5rto«-«1ioe,  PhlllipaboTfrt  *nd 
JoluiAovii  oonntiy,  uid  thence  extiiads  it«  two  bnuidiei  iu 
Bomerset  Cotmty  to  Uu  contbem  line  of  tlie  Sutv. 


In  answer  to  the  important  qacetion  u  to  the  existence  of 

Mttlincite  cofti  cbtcwlicre  tlum  in  FcDDSjIrnnU,  it  mnj  be  bm 
stated  that,  altbough  this  lavorite  speciee  of  f^pl  in  Pennfyl- 
vania  is  carboniferooe,  yet  antluadte  dow  not  belong  to  uiij- 
pHrticnbr  geological  age,  bat  is  produced  hy  the  tnn«liimintion 
of  f-iwiil  fuel  of  ftny  kind.  There  is  a  email  eoal-ficld  near  Santa 
F<-  in  Xen'  Mexico,  which  a  rolcmnie  ot«4ow  mtlng  on 
a  bed  of  lignite,  elsewhere  oif  no  raine,  has  converted  into 
anthracite  coal.  There  is  a  similar  inittancc  in  tbc  Itriti^b  ytit- 
aeationa  on  Queen  Charlotte's  Island,  on  t)ie  Pacifii;  roaat.  Al 
Los  Bronces,  in  Sonera,  ^lexioo,  beds  of  Triaede  coal  are  ooa 
Tcrtod  by  local  volcanic  action  into  anthracite  of  fair  quality. 
Tho  coal-field  of  Arkansas  contains  one  thin  bed  of  «cml-t&< 
thracite  coal.  These  are  the  only  bods  of  anthracito  as  yet  dtS' 
Co%'crcd  outride  of  Pennsylvania,  Khodi.-  ThIaiiiI,  iind  ^[wMacba* 
sett^  and  ihcy  are  probably  not  exten.^ive  or  likely  to  bo  of 
grCut  importance.  It  is  not  impossible  that  othum  may  yet 
disoovcriMl  in  the  fur  Wi-st.  It  h  well  known  tliat  ttivr 
tliraeitc  in  Wales,  also  in  Ireland,  and  in  France,  bnt  it  is  1 1 
mined  on  the  large  scale  or  eent  abroad  tomarlccL  An  acMBB 
of  theisc  (leposits  is  given  in  the  following ' '  Witlilhc*! 

and  other  iiniinporlant  cxccptiuuH,  it  mav  i   i)ir;r«  ifi  n 

other  good,  hard  anthracite  coal  now  known ;  certainly  tbere  1 
not  a  single  eoal-breakcr  elsewhere  in  the  world  than  in 
noftlieastcm  part  of  Ptuusylvaniu. 


m. 


KHODE  ISLAJfD  AlO)  MASSACHUSETTS. 


TifE  following  acconnt  of  the  anthracite  coal-field  of 
ImIsikI  Anrl  of  Bristol  Coiuitv,  HaE£aclitifiette,  Id  taken 
fram  »  report  miuJe  to  tlie  LegUUttirc  of  the  latter  State  by 
President  Edward  Hitcboock  in  1(*53.  It  had  long  been  known 
itDthrecito  cxi«ted  in  Ithodo  ItUud  and  tlic  iidjoining 
fiart  of  ibssBchtuetts,  it  being  first  noticed  in  ITGO, 
consequoDcc  of  some  pcculiaritiee,  both  in  the  coal  and 
goolo^sts  bft\'C  been  slow  to  settle  itti  exnct  poHition 
geological  Bcale.  The  ftainc  hs8  been  the  cmo  with  »ome 
its  in  Europe,  the  culin  or  anthracite  deposit,  for  in- 
uf  DovoRiiltiro.  So  for  a  long  time  the  uutbncito  of 
FRimlniDia  was  tliongbt  to  belong  to  an  older  deposit  than 
lite  true  coal-mcaiiiirve.  Bnt  the  progn'stt  of  ecioneu  hnf  cleared 
^aoipe  of  the«e  difficnitiea,  and  given  tis  more  exact  mles  for 
AMnnining  <|neetJons  of  tlus  character. 

There  Ib  a  Urgo  tract  in  Bri«bol  Coiintj  and  a  part  of 
flTBiumli  CountT,  MaMaohtiAettj),  and  covering  the  whole  of  the 
Uud  of  Rhode  Ldand,  and  a  strip  on  the  west  aide  of  Narni- 
pantt  I'ay,  embracing  not  leu  than  500  sqnaro  miles,  tliat  is 
lysine  coal-Seld  of  the  carboniferona  age,  but  tliat  haa  expo- 
■incad  mora  than  tuual  moUmorphic  at-tion.  It  li  so  covered 
^  detritnn  that  it  is  extremely  difficult  to  fix  iM  limita.  The 
fiicoKrjr  of  the  beds  c^  coal  was  also  rendered  very  difficult  hy 
lhtit«p  coating  of  drift  that  onTcIopa  tlie  whole  region,  and 
tat  of  the  discoveries  of  eoal  hare  been  made  t^uite  accident- 
■IIt.  The  great  irregularitiee  in  the  tliicknotiH  of  the  conl-becU) 
Md  the  [lUmtioii  of  the  strata  liavc  also  been  ecriouB  obetadea. 
Itui  meUoaorpliic  action  to  which  this  deposit  and  Uie  coal 
ft 
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bofond  controreivr,  that  each  geologtcnt  fonnatiou  lias  n 
peculiar  organic  remains,  and  the  coal-formation  cont«ii»  tliui 
tlint  (liHtiogulsh  it  from  ull  oth«r  d«poett&.    The  rocks  of 
region  correapood  enentially  to  tliooe  of  tlio  coa1*nic 
being  a  dark-oolored  elate,  ut^oii  much  indurated  and  more 
k-iiH  chftrgtid  witli  carbon,  lying  in  immvdiAte  contact  vith 
ooal,  csiwctnlly  beneath  it,  wilti  ita  BOjfsoe  bigbly  glased  as  I 
by  heat  or  friction ;  also  ooareo  liglit  and  dark-gray  aandstoii 
cfMK6  gray  congloinerat«,  and  other  varieties,  which  can 
identiflod  witli  those  of  other  ooal'fields,  though  mora  met 
phosed  than  is  common.    Tho  ovideoeo  ia  too  strong  to 
that  this  deposit  in  Khode  klwid  and  UaatachuBetta  ia 
geonlno  cosl-lietd  of  tho  carboniferons  series,  of  tlio  xamo 
■a  the  great  coal-deposite  in  onr  oirn  country,  in  PenDaylt 
West  Virginia,  Ohio,  Michigan,  Illinois,  and  Iowa;  and 
those  of  England,  Scotland,  France,  and  Belgiam.    The 
difference  Eeoms  to  bo  that  this  is  »  uetamorpluo  coal^c 
And  the  tendency  to  a  northeast  and  aoathwcst  direction  in 
beds,  flg  well  as  the  high  dip,  lend  strongly  to  the  coocli 
that  it  is  only  n  dttbiohcid  porliun  of  the  gR-at  Appalaohitm ; 
iicld  wliich  stretches  tlirough  the  Middle  Slates. 

The  following  tabular  statement  presents  in  a  small 
the  lending  facts  ri»pcetiug  the  principal  loealitioe  wi 
li.<ij<  hceii  discovered  and  mined  in  this  field : 


i«i»umst 


Unuflclil  CoBtfv,  MiM, . . . 

"       Uu4tui,   »   .... 

"       N'«",        "    .... 
Wroodiui..  "    .... 

Rajlilimu,  "    , . , . 

Cuinbprliiiiil,  Rhode  lalud. 
Vtlhy  Falla, 
Pinii<]aiic<v  " 

Briilol,  " 

Portumoub,  Ouo'i  " 

"  Aqulilnirk,    " 


1 
T 
13 
1 
1 
8 
> 
1 
1 
s 
> 


TlMaailfSl*. 


«•*••/ Mh 


A  ffw  iuchot.  a.  K.  uiJ  K  Vl.'S.  W.  Unra. 
10  tMU  I tt3-  X.  W. 

7re«niM.       S0-to7O'K.l 

B.M>dW.  li'S. 

8  fort.  K.  10'  E.  ts*  &  B. 

IB  to  ii  fwt.  S.  E.  wm!  8.  W  IB*  W. 

6  to   9  feet.  S.  Ml"  to  SO*       »X  SO"  W  «*. 
10  fvn.  S'.  \T.  Mid  S.  £.  in'  N'.  a 

V.B.  iS'S.W. 

IS  CMi  niai.   N.  K.  ■ad  a  W.  W  u>  «■>•  K 

S  lo  SO  TmI.  N'.  K.  E8*  id  as*  & 


The  Portsmouth  or  Case's  mine,  situated  in  the  nortboaa 
part  of  the  UUnd  of  Bhode  Ishind,  was  opened  in  1808,  w! 
was  earlier  than  the  Pennsylvania  mine«  were  explored, 
that  tiuu)  the  mode  of  hnming  anthmcite  was  not  known,  tb 
coal  was  not  sought  aft«r,  and  the  mine  waa  abandoned. 


AQctDNECE  imn. 


M 


m  fttumisd  iu  1^'21,  aguin  abandoned,  again  opened  m  1847, 

tnd  Af.'ain  Abiindonod.     Tlirco  beds  were  discovered,  all  of 

fotkable  tlitcknesA, and  tlie  one  Wt  wrought  was  13  feet  titick. 

At  tli«  A<iuidni'ck  mine,  two  miles  west  of  the  above,  three  b«da 

iwnir,  niryEng  fn  thivkDe««  fruin  ita^t)  feet.     It  wua  worked 

in  lliWt  Ui  t]ie  dcpUi  of  dii'-i  feet,  and  tlience  eix  gangways  e.\- 

taded  m4  fe«t  each.    Largo  sums  of  money  aj^cAr  to  have 

bom  qwnt  at  different  times  in  different  localities,  but,  owing 

to  the  Biiues  already  mentioned,  in  giving  the  deiK;rii>lion  of 

tliu  (Vhil,  and  to  itit  boin;;  foimd  in  a  form  eo  nn&vorable  for 

nuuinii;,  thi^«o  enterpriser  have  invariably  resulted  in  dimippoint- 

RwnL    A  gontlcmiui  in  Kewport,  familiar  with  the  biiitine^  in- 

luniH«)  Prull  Cluu.  T.  Jackson,  who  made  the  geologicid  sur\'cy 

of  iUiodo  Island,  that  upward  of  $40,000  were  spent  in  tho 

Pcrteuoutli  mine,  a  large  sum  for  those  dava.    Ue  dcfleribea 

it  ooal  aa  anthracite  and  very  curiously  cbecJicd  by  natural 

joJata  leading  to  a  rhomboidal  structure,  tJii«  being  the  result 

tfan  imperfect  crystallization  ededed  by  heat  at  tlie  epoch  of 

til  deritloD  &om  a  horizontal  poeilion.     Haesos  of  coal  of 

oitunderable  magnitude  nuiy  bu  easily  broken  off,  but  tbvy 

<linde  rwdllj  into  riiomboid^  an  inch  or  two  in  diatuetor. 

The  cbemical  analyses  of  the  coat  show  from  77  to  84  per  cent. 

crnrlKm,  IVoin  7  to  10  of  watvr  and  volatile  matter,  and  from 

h  t(i  ft  uf  aithtia.    Frof.  Jackxon'a  analysea  of  the  coal  from  tho 

miao  at  Mansfield,  MaeBachnsetts,  gave  90  to  92  per  cent,  of 

tvbun,  S  to  4  per  oent.  water  and  vohitile  matter,  and  4  per 

Mat  of  attic*,     or  I'ourae,  there  is  no  trade  in  this  Mntuuiclm- 

■Ma  and  Bhode  Isbind  coal,  and  bo  long  as  better  qualities  of 

esal  are  produced  and  «o1d  at  moderate  price*,  or  until  some 

•facial  u»e  ur  iiiarkcc  Eii  found  for  ttiia  peculiar  coal,  it  <^annot 

bg  regarded  aa  of  any  commercial  value.     The  largest  produc- 

tkn  hoA  been  from  itte  mines  about  ten  milea  north  of  Ncw- 

p-r*    -ri  --v  the  whole  quantity  mined  to  tlie  year  IWO  was 

The  formntion,  ait  has  been  8aid,repo6eaonacoarKicongIoin- 
mio,  whii-h  rMta  iniiuediatelj  on  granite  or  hornblende  rooks 
of  Ibc  primitive  seriee.  This,  however,  as  well  as  rocka  of  a 
wnllar  apjioarancc,  in  tho  East  Virginia  and  North  Citrolina 
ntl-fieUIs,  is  now  thought  by  geologists  to  consist  of  Silurian 
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and  Devonian  rodcs  dulocAUnl  and  altered,  or  metainoi] 
by  volcanic  or  ottivr  agc»eie»  ivlitch  hnve  dettruvcd  nil  < 
remnios,  and  given  tlieni  the  appearance  of  prinulive 
Wnltvr  Ti.  Juhnttoii,  iu  Lis  rcMArehcs  on  Antcricun  coala 
m  liie  following  l\irtlit>r  interoating account  of  the  Kboda 
ooal-ficld : 

"  Tlic  near  proximity  of  igneous  agencies  appvare  ti 
exerciMid  an  important  intiticnce  not  only  on  the  poi>iti< 
on  the  present  character  of  the  authracito  of  this  fonu 
for,  while  it  has  tlirow-ri  tlic  bods  into  a  Iii^lily-inclinet 
tion,  it  ha^  exiielled  the  last  vestige  of  vogetable  matter,  ( 
po6od  the  sulphuret  of  iron,  and  changed  the  color  in  so 
tbo  bods  to  a  nearly  etcel  blue.  The  vc^table  impn-Moe 
in  llicAO  ojue9  to  a  great  extent  obliterated,  and  the  tra' 
them  only  appear  at  the  snrfitces  of  deposition.  In  otlie; 
the  imprc«»ions  aro  more  porfoct,  and  tlicir  go nera  and  i 
are  more  readily  made  out. 

"  An  idea  lias  been  formerly  current  that  the  coal- 
tlon  of  Rhode  Island  niid  Mai^snchu^ctta  is  of  a  nionj  8 
date  than  thoae  of  Pennsylvania,  but  the  identity  of  ttn 
maini!  seems  to  determine  the  geological  period  of  boti 
the  a-tmo.  And  in  this  wo  have  analogic^  sufficiently  nan 
in  onr  own  country  to  induce  us  to  believe  that  all  db 
formations  are  essentially  contemporaneous,  and  that,  w. 
they  rest  on  granite,  as  in  Khodu  Island  and  Massnchi 
on  the  older  inombent  of  the  secondary,  as  in  the  anti 
fields  of  Pennsylvania ;  or  on  the  moimtain  or  cliff  limcetl 
the  Wcfitcm  States,  the  coal-scrics  lia*  cverj'wbero  bM 
product  of  the  same  period  in  the  Iiiatory  of  our  planet, 
was  highly  prolific  in  vegetable  life,  of  which  the  rcmaint 
depoiiitcd  on  whatever  member  of  ]>rcceding  formatioD 
exposed  in  a  condition  to  receive  them." 

A  remarkable  instance  of  this  is  shown  in  a  smgle 
field,  that  of  Illinois,  which  in  its  northern  part  rests  i 
Peter's  saudtttonc,  a  member  of  tiie  Potsdam  or  lowest  i 
seriect  of  fossiliferous  rocks ;  and  as  you  pass  southward,  tin 
formation  rests  succossively  on  each  of  tlio  formations  up  1 
Chester  limestone,  its  true  bn*e,  where  all  the  formatioi 
complete.     This  was  caused  bv  the  i^^diial  risint*  si 
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■rfue  <if  Uie  water  of  the  north«ni  part  of  tUo  arcA  during  tho 
lununCiou  uf  tlioHC  lower  rucks. 

"  Tlie  KDthradto  of  Rhode  latftnd  uppears  to  bare  1>oeD  &ub- 
JKttil  not  only  to  a  high  t«»iiK:niturc,  hut  nW  to  int«tt8b  ))rc8»- 
on,  loiI  to  hMve  been  luneh  contmiQUted  hy  the  frictioii  of 
«IU  laenibcr  of  tho  foniuitiuii  itlidiug  over  aiioliivr  m  the  up- 
tilUng  which  Uie  strata  liarc  evidently  undergone.  Tlic  ooaI 
iMug  m  nil  such  cases  more  tender  and  friahle  ttian  the  eand- 
tfooo,  ilntea,  *nd  Utneetonc»,  bccowcut  the  tiuguent  in  the  joints 
«f  Aitiflcfttion,  and  the  re&ults  of  its  power  to  fiuiUitate  the  mo- 
Ifau  (if  the  strata  as  they  are  partially  folded  is  tir^t  »  pidvorn- 
kit  portion  In  coutaet  witJi  either  the  top  or  the  botti^n  rock 
•f  Ike  hed ;  second,  a  high  polish  imparted  to  some  of  tlie 
iltdbg  snrfftoue  uf  the  more  chinthio  coal ;  third,  an  irregularity 
ta  tbo  thtcksexs  of  the  coal-lieds,  the  indentations  of  tlie  upper 
ind  bxrer  rocks  being  not  infrequently  found  opiMwite  to  each 
MW,  fonning  thick  places  in  the  co»l-soam,  and  containing 
mneli  uf  tlie  broken  material  which  has  been  displaced  IVom  the 
puts  where  the  prominonces  of  tho  rocks  come  nearly  in  oon- 
iKt  and  nlmoet  elmt  up  the  seam." 

Ho  adverts  to  tlie  facts  that,  owing  to  tho  great  amoimt  of 
^  or  diluvial  matter  covering  the  coal-formation,  its  limits 
Ittt*  not  been  traced  witJi  much  precision,  the  mining  opera- 
Iku  are  ill  general  very  troublesome,  and  expensive  for  tlie 
oiso  rensoD,  as  well  as  on  account  of  being  carried  on  below 
wtCT-Ievcl.  in  irregular,  uncertain  seams;  R»d  worst  of  all  that 
mj  little  of  tho  coal  hitherto  obtained  has  been  of  mercltant- 
lUa  quality. 

Daddow  and  Bannon,  in  "  Coal,  Iron,  and  Oil,"  sliow  very 
tndauvely  that  "the  variona  attempts  to  develop  these  New 
En^d  coah)  have  all  n»ultod  in  failure,  not  trom  the  want  of 
Buui  and  ex{)erience,  but  because  tlie  beds  wore  too  nnre- 
BaUa  untl  irregular  to  permit  the  production  of  coal  with 
mMioy,  or  in  oompetitioo  with  mining  operations  in  Poon- 
ijUinia." 


IV. 


ANTHRACITE  COAL  NEAR  SANTA  F£,  NEW 
MEXICO. 


The  occnrrance  of  anthracite  coal  in  workable  bods  in 
Wttrtem  Territories,  near  the  gold  and  silver  difltrictii,  b  of  eac 
great  imiwrtance  that  the  following  detailed  deeoripUoDj 
it  ifi  given  in  full  from  It.  W.  Itaymond's  Bcport,  aa  TTn 
States  Commiasioner  of  Mining  Statistics  of  Uie  States 
Torritoriea  weet  of  tLc  liocl:}'  Mountains,  for  tlic  year  1S70.' 

The  antlincitc  mines  of  New  Mexico  are  at  tlie  Old  PL 
Mountaina,  or  near  the  Qorthwefltem  foot-hills  of  that 
about  ^3  milctt  southwest  of  SAuta  F^  and   re«}>ective1y  foti 
and  a  lialf  and  six  loilei  from  the  mining-toira  of  lieal  da 
Dolorea. 

It  ia  well  knon-n  that  anthracite  hods  occur  in  alt 
formations,  though  thej  are  mostly  found  in  the  older  : 
the  paleoEoic  era,  and  always  in  localities  where  theou 
have  either  been  coiisidi-riibly  digtiirbed  by  eruptions  and  n[ 
heavals  enbeeqaent  to  the  deposition  of  those  Btrata,  or  whei 
hot,  molten  mawos,  though  thoy  tiavc  not  distiirbL-d  the  or 
nal  fltrattlication  of  the  neigli1>oring  rocks  to  any  considenbU 
extent,  have,  at  a  former  period,  exerted  nietaniorphoeiiig  inJ 
fluencee  on  Utem.  Tims  the  fact  haa  been  ntifl&clorily 
tablished  in  many  coal-beds  of  great  extent  that  they  may  in 
one  locality  consist  of  a  trite  antliradte,  while  in  oootlier  lu 
cality,  remote  from  the  causes  cJ  metamorphism,  the  sat 
beds,  detenuinod  as  tnch  by  the  eucloeing  strata  mid  the  foi 
foond  in  them,  may  contain  bituminous  coal  or  even  Ugnit 

■  "  Mlmia,  Milk,  ■nd  FbnMocs,"  bj  BoMlltr  W.  lU^nond.    PnblilMd  by  J,  ] 
Ibtd  A  Co.,  K«*  Tork,  107:!. 
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Ab  mMy  analogona  ca»o  is  presented  by  Uic  aiithrkcito  beds 
rf  t^  Plwer  HonnUins. 

Treo  snUiradtc  hue  «  epcriti<!  gravity  of  1.4  to  l.T,  iu  tiard- 
MHifSto  S.5,  apd  >t  contains  8^  to  9H  per  cent,  of  fixed  cnr< 
ka  Uii  volatile  matter,  after  dnring,  3  to  6  per  cent.  It  is 
imurpliotu,  of  conchoidal  fmctaro,  britUfi,  liiw  a  Bub*uiot*Uic 
IsAif,  iron-bUck  to  gr»yteh  and  browniah-black  color,  wid, 
wbn  pnlvurizod,  forms  n  black  powder.  It  ionics  vritli  diffi- 
Rtllrmd  at  a  bigb  temperature,  but  wbcn  ignited  proilucc^  nn 
ktatt  heat.  Tbo  coul  fKim  th»  vonl-mince  to  be  described  in 
At&llfrwblgacoonat  prcft«nt«  nil  tliase  <|iialitie«,  nnd  thoroie, 
t(«e;D«Dtly,  no  doubt  tbat  it  is  really  antbracite. 

At  preeont  two  mines,  one  aiid  a  lialf  mile  distant  from 
<tdi  oilier,  are  opened  by  the  Xew  Mexico  Mining  Com|iany. 
Ingon-road  luhU  from  Koal  dc  Doloree  in  it  northweetem 
StKilaa  aroimrl  the  foot-hills  of  th«  OUI  Placer  Moantttins  to 
Ik  Mw  antliradta  mine.  Before  reaching  the  mine  the  ix>ad 
laii  Uiroagh  a  ravine  jiarallel  to  thoso  where  the  coal-bed  is 
icpowd,  and  about  250  yards  distant  from  tJiero.  Here  tbo 
,  [ling  rocks  consist  of  nearly  horizontal  layers  of  massive 
>u<iii»nc,  which  is  covered  with  ati  overflow  of  porphyry.  A 
ifteof  tlie  i<ame  rock  ia  found  on  the  lower  side  of  tlie  crop- 
ffap  of  the  Cnnningham  gold-mine,  from  whore  it  has  been 
UCed  vith  sligfat  interruptions  over  six  miles  Ut  tho  old  au- 
tbncite  mine,  formiug  a  cap  on  tbo  massive  sandstones  of  the 
cod-bmriug  formation.  The  new  mines  are  situated  at  the 
Juclion  of  two  small  ra^nnes,  lorming  a  larger  one,  which  do 
MSDdi  gmdiutUy,  tirat  in  a  uoriheastorn,  thou  in  a  northern  di- 
iKtioB,  toward  (ralisteo  Creek,  two  and  a  lialf  miles  distant 
tttm  thu  mines.  The  lower  wall  of  the  coal-bed  is  nearly  level 
tiili  the  iKittuU)  of  Uie  arrotfo  ;  and,  as  the  dip  is  ahont  15° 
Mitkeatt  toward  the  ravine,  tbo  position  of  tlic  bed  is  certainly 
n  etovediugly  favorable  one  for  opening  and  working.  It  has 
Ird  opened  iu  two  difl'erent  loi-alitiu  on  the  eaetem  side  of 
Ai  Muih  bmnch  of  tlto  raviuc,  nt  the  junction  of  the  two 
Mslkr  Dues,  and  on  the  western  aide  of  the  a»me  branch  about 
SQ  faH  erotli  of  the  first  opening.  The  firet  one  follows  the 
il%«r  the  bed  for  »  distance  of  about  3d  feet ;  the  incline,  iive 
lt«t  bigh  by  five  fvet  wide,  is  excavated  in  Bolid  anthracite,  and 
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shovs  tlio  liihl  tu  bo  of  f^raat  rog^rity.    Tho  following 
aecompanj'in^  clii«  cu)iM>cd  «ro  dx]W80(]  to  view  in  tliia  locati 
from  the  bottom  of  th«  mvine  to  tho  top  of  tixo  bill : 

CkriiotiAOMHu  BhalM 1  foot. 

ADtlmeiij)..... Sfteb 

Cwbroaetviu  ■li&lee 1  foot. 

Indarnwd  e\»y *tmt, 

LuulMled  ar|:tlt«ceonfl  tmitloait,  wntaiaiug  foaAi....  2B  fbcL 
UMKiro  DnDilttoRO lOO  tooL 

III  the  second  loonlitj  tlie  coal  la  opened  hy  three  lonndi, 
two  2.)  feet  long  and  one  40  feet  long,  eliowiug  the  same  strike 
and  dip  of  thu  bvd  lie  the  invHue.  Tb«  »nllirmto,  howuTur,  i 
onljr  four  feet  thick,  while  the  thielnieefi  of  the  ebile  rariea 
from  three  to  four  feet. 

Ahout  ^80  tons  of  coal  bare  been  taken  from  tills  mine, 
It  sbowH  all  the  qualities  of  a  true  anthraeito,  contains  67.5  pel 
cent,  of  fixed  carbon,  and,  when  burning,  shows  oolv  tho 
abort,  blue  flame  of  carbonic  oxide.  The  s(«am-hoi]cr  uf  tbn 
engine  propelluig  tbo  2few  Mexico  Miutng  Company's  Btaup 
mill  buD  bfloo  BucccMfuIly  heatod  by  it.  A  hundred  jK>nadi 
brought  to  Santa  F6  were  used  hy  Mr.  Druckner  in  hia  ana;' 
ing-fnmaeo,  in  order  to  test  the  heating  powers  practicidl;.  H( 
found  tliat  a  white  beat  was  runcliiMl  in  a  very  short  timo,  and 
that  tliis  heat  lasted  about  tbree  times  as  long  as  that  pro 
dnccd  bv  an  oqunl  weight  of  charcoal.  A«  the  material  doM 
not  coko  in  tbo  !ea»t,  it  is  ovideut  tVoni  thi»  test  that  it  is  per 
fcctly  adapted  to  use  in  blast-fbrnaec^,  though  it  will  rciuSre 
bigiier  prc^nrc  of  bhiet,  on  account  of  it«  dvmuty,  than  charcoal 
or  coke.  As  (or  as  itn  application  for  all  practical  purpoMB  I 
concerned,  it  is  imdoubtvdiy  lullj  equal  to  Pennsylvania  Ba- 
thracite,  and  really  the  bc»t  fnel  dUcorered  so  far  in  the  West. 

Tho  second  coal-mine  is   siloated   abont  one  and  a  linlf 
miic  southwest  of  the  one  just  dcacribod.    Between  the  two 
mines  exists  a  bed  of  excellent  finyday,  some  of  which  was 
tcetud  by  Mr.  Brucknfir,  in  Santa  F^.     He  made  a  Bcorifirr  ou 
of  it,  au<t  iuucUc<l  lead  and  borax  in  it  in  the  hottest  anthnciti 
fire.    It  neither  cracked,  nor  was  it  attacked  in  tho  least  by  th' 
fiux,  BO  tliat  this  t«6t  speaks  well  for  its  nso  as  fire-proof  tual 
rial  in  fhrnaces. 
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Bclwrat  tbo  lire-clAy  sad  the  foUowiug  sandstone  stratom 
1  lip)  i)f  iron-ore  is  foond.  Both  carbonate  of  iron  and  lienia- 
tiu  uv  [iKsval.  OrcA  of  tlii^  as  wi-ll  lut  l)ovrlJi-rs  of  ma^etic 
trun-utt,  sni)  largo  depoHitii  of  the  same,  abound  in  thti  inoiin- 
tuatof  tbe  Old  and  Kcw  Placer.  TliotiHimU  of  tons  of  large 
bovUcn  of  ^at  I'lirity  can  b«  collected,  fi>r  indtanoc,  noar  the 
did  tallinu-ite  mine,  away  &ont  the  different  extensive  deposits 
of  mtgnetic  iron-ore  wliicli  ocwur  in  the  same  locality. 

Tlie  tecond  anlliracite  mine,  spoken  of  above,  i»  opened  by 
I  tnacl  DO  feet  in  lengtli,  driven  into  the  coal-bed  near  tbe 
mliUK)  of  ft  Btocp  ravine,  tlio  ttide*  of  wliicii  are  nearly  por- 
t«oil[cu]ar.  It  ia  started  near  the  bottom,  and  on  the  weat  »ide 
of  lUi  ranne,  rising  with  the  dip  of  the  etrata,  which,  a«  in  tbe 
loolity  ftjwken  of  first,  ta  ly  to  the  ea»t.  Tlio  following  eao- 
tofioD  of  vtraU,  commencing  at  tbe  bottom  of  tlie  rarine,  h 
Tioblc:  Anthracite,  two  feet;  slate,  ten  inches,  diiuinifhing 
lonnl  the  breant  of  tbe  tunnel ;  antlirscite,  one  foot  six 
intbn};  altemating  layers  of  shale,  iron-ore,  and  sandstone, 
Turing  from  live  to  nine  inches  in  thickiiesit ;  laminated  urgil- 
boou  Mudstone,  eontaiiiing  foMttiU;  and  twelve  fcL-t  of  uim- 
•inauidiitone,  oversowed  by  felspatbic  }>or^)byry.  The  latter 
Twk  forms  the  east  l«nk  of  the  ravino  fruin  top  to  bottom. 
Abaul  1*10  tunii  of  luithnieilc  of  an  excellent  qiinlity  have  been 
taktn  out  and  are  lying  on  tbe  dnmp.  Long  exposure  to  the 
HDoqitiere  tbruiigh  eunmier  and  winter  ha^  nut  altered  its 
(Mpaclaow  in  the  lo«»t.  It  ia  of  jet-black  color,  and  coulaina 
U  ptr  cent,  of  fixed  carbon,  and  i  per  cent,  of  asbcs  of  a 
bri^red  celor. 

Although  roving  bands  of  hostile  Navnjocs  visit  this  local- 
!l;  iDWetiiiios,  and  even  have  their  usnal  cainj)ing-placo  at  tlie 
ml-Diiae,  llio  splendid  opportunity  oft'ered  here  for  procuring 
Idittp  and  eui>erior  fuel  for  the  stiiroiinding  mining-dintricta 
vO  tudonbtedly  bo  more  extensively  made  tuo  of  verk~  soon. 
^ilboM  who  intend  the  erection  of  nicl:illnrgical  and  e«pc- 
dlOy  Nil vl ting- works  for  the  bcneliciation  of  llie  more  I'ebellioas 
ffH  and  silver  ores,  and  also  for  copper  and  iron  smelting  ee- 
■■bliihments,  the  occurrence  of  those  anthracite  beds  la  of  tlto 
tdBMt  tiji]virtniii%,  and  will  no  doubt  be  duly  appi'cciated. 

At  the  south  side  of  the  Old  Flaocr  Mountains,  at  a  di»> 
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tance  of  10  milen  from  the  above-described  ooiil-b«d]»,  an  im- 
Uiradte  roin  hu  been  opened  in  tbe  Becond  arroyo  east  of  tie 
nmcho  nenr  the  spring  on  the  Tucrto  Dolores.  Thoro  are 
two  pits  of  a  depth  of  about  rix  feet.  Tlie  Snt  cue  HhowB  tlifi 
following  section;  Shale,  two  feet;  anthracite,  ten  inchea; 
«lialc,  eight  indice;  anthracite,  two  fcot.  The  etntla  coureo 
norili  37*  east  and  dip  7^°  northweet  Tlie  Becond  pit  ia  lo- 
cated within  100  feet  from  tlie  lirat,  and  oontaine  onl^r  a  bIi- 
inch  eeara  of  coal,  which  contJiina  .i  ^rreat  deal  of  Bulphur. 

Anotlier  coal-bed  is  exposed  near  Oalisteo  Creek,  but,  aa  tlio 
locality  could  neither  bo  vigited  nor  a  spocimen  procure*!  from 
it,  ita  nature  and  the  quality  of  the  coal  could  nut  be  deter- 
mined. Indiistiona  of  coal-oil  are  ttaid  to  exist  here,  as  well  as 
two  miles  north  of  Santa  ¥^  where  ■  hijer  of  coal  mixed  with 
iron  pyritw  ocenr*. 

Among  the  many  diiferent  localities  where  cosl-veins  crop 
ont  in  tliifl  Territory,  arc  the  following:  On  the  roficr^-ation  of 
the  Pufblo  Indians,  near  Taos,  at  the  foot  of  the  Pueblo  Moun- 
tains ;  in  the  Raton  Mountains,  on  the  Vermejo  Kircr,  tiear 
Maxwell's,  where  the  bods  are  six  feet  thick ;  on  the  Purga- 
toiri,-  River,  uuiir  Ia»  Vegas,  at  tlie  Rio  Fnereo,  in  the  San 
Mateo  Mountains,  and  in  numerona  places  west  of  Fort  Win- 
gate  ;  a  large  bed  alfio  exists  near  Fort  Craig  (San  Pedro), 
Most  of  tliOKC  bods  have  been  Kbiy  described  by  Dr.  John  L. 
Lwonte,  in  hi»  notes  on  the  geology  of  the  survey  for  the  ox- 
tension  of  the  Union  Pacific  Railroad,  oastem  division,  from 
the  Smoky  Hill  lUver  to  the  Rio  (3ninde.  (Phihidolpluo, 
180S.) 

Coal  has  been  used  to  a  very  limited  extent  so  far.  The 
Vennojo  and  San  Pedro  coals  arc  UHod  fur  black«niithing,  the 
Utter  also  for  domestic  purposes  at  Fort  Craig.  The  aiit1ira<-ito 
from  tlie  Old  Placer,  it  has  already  been  stated,  h  afvd  for  the 
heating  of  a  stoam-boiler.  None  of  the  New  Mexico  (vml  has, 
BO  far,  boon  used  for  metallurgical  purposes,  althongh  some  of 
it  U,  veiy  well  adapted  to  such  use.  No  attempt  has  ever  been 
made  to  smelt  iron,  althoiigb  ores  oxi«t  in  great  abundance  and 
of  great  purity  in  the  imuiedtate  vicinitT  of  anthntcito  coaJj 
»od  contiguous  to  fire-clays  and  limestone. 
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Ai  bat  little  ia  knovn,  in  this  countiy,  in  rc^rd  to  the 
taHndta  coal  pnxlnood  itt  Kbgluiul  iiud  on  Uio  Coiitinciit  of 
Europe,  the  following  [xirlinilars  are  here  ^ven  from  the  report 
of  tie  PariianiBtitanr  Commission,  made  in  Itiil. 

AnUiniciU;  coal  is  obtained  in  England,  at  Bidwcl)  iu 
UtToaihtro,  at  Walsall  in  Stafford&kire,  in  the  weetem  divia- 
i*Wt>fUie  South  Wales  coal-field,  iu  Ireland,  and  near  Edin- 
ki)^  Autlinuitc  coaI  i«  also  tuuiid  in  thu  cutil-^ulds  of  Fninc-c, 
Npcdalif  in  tlio  departnienu  of  Idore,  the  High  Alps  GanI, 
Kiyviinc,  and  of  Siuth,  and  it  ie  aleo  raised  in  Bel^uni. 

In  Soutli  WaliM  antliravitti  coal  was  iiiiud  in  9  furnacctt  in 
Uut,  in  IStM,  out  of  23  bnilt ;  tlic  qiiantitr  of  anthracite  iron 
mule  lieing  2i>,56')  tons,  uiit  of  a  prodnction  of  689,602  tone. 
Tbd  wh<.>lo  qunntitv  of  ADtltraoitc  cuid  miiivi.1  woa  u0d,475  tons; 
Til.,  140,001)  tons  in  Femhrokeshire,  and  363,475  tone  in  Car- 
Urtlien  and  GUmorpmshire.  Of  this,  347,000  tons  were 
ikippwl,  and  162,475  tons  wcru  tiovd  lor  household  purpoiscs, 
AiT  iron-works,  and  sent  off  by  railway  to  be  n^od  principally 
br  malting.  Tliu  principal  production  uf  anthradto  coal  in  tlie 
kitplom  <>f  Great  Uritain  in  tlint  in  Wnlest. 

It  is  well  known  to  geologists  that  tlie  Palteozolc  strata  of 
Ai|^nd  iitidurwc-nt  great  moTemeats  and  denodatiouB  after 
At  fiiniiation  of  Uie  ooal-meawrM,  ospociully  that  one  grest 
facof  diitiirlMUicQ  ran  Irom  the  south  of  Ireland,  skirting  the 
!!■«  uf  South  Wale*,  passing  south  of  BriBtol,  and  visible  as 
to  M  Fronie,  where  the  lughly-incJinod  Palaxaoic  strata  are 
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lost  bcncatli  horizoniftl  Btntta  of  later  date.    This  i\\ 
was  accotDpHDiuxl  by  fracture  and  enormouB  liitcntl  preMDrtf, 
whiuh  cruini>lc<l  up  Iht-  older  rocks  ali>iig  tlie  line  of  strilce, 
niid  iti  jilfteee  along  the  fame  line  elevated  the  f^cturoil  etni 
into  rang«fi  of  liills.     In  England,  the  main  oliain  due  to  tbi. 
disturbance  is  tlint  of  Uie  Mendip  llilla  in  Somersei 
These  forces  affected  the  strata  to  a  grcstor  or  low  diifi 
from  tlie  lino  of  diBturbanco,  tilting  tliem  up  «t  a  high  angle,' 
which  gradtiallj  dccrenses  as  the  dt&tance  from  the  lino  of  ilis- 
turbance  incrcaeos.    Thin  clei.iitJou  of  tlio  older  etrabi  vra$  fol- 
lowed br  nn  ouornioits  amount  of  denndatton,  whereby  the 
odg«8  of  the  strata  bo  dietarbed  were  worn  and  planed  down  to 
sueh  an  extent  that  in  muuy  caeca  niassoR  of  strata  many  thou- 
tifiud  fctt  thick  w«i«  removed  before  the  dejMwition  of  any  of 
tlie  Bet-ondary  strata  oommctncod. — (Report  of  Kuyat  Com- 
nuBBion.) 

This  description  of  Uie  distiirhanoes  of  the  more  eonthcra 
of  the  coal-fields  of  England,  Wales,  and  Iroland,  will  apply  to 
our  American  Appalachian  country,  which  presents  the  (wme 
common  features  from  New  Jersey  to  Al-ibama,  And  as,  herv 
in  Pennsylvania,  the  coal  found  within  the  inflaence  of  the  more 
violently-dietnrbed  strata  is  anthracite,  and  that  farther  nortli- 
wc«t  is  scmi-bituminons,  and  that  Ktill  farther  tnie  bittiminotu, 
so  wc  And  the  same  law  applies  to  the  character  of  the  coal  in 
the  disturbed  district  of  Soiithcni  England,  Wales, and  Ireland. 
In  Wales,  the  changes  arc  more  rapid,  opjmsite  ridw  of  tlto 
same  basin  producing  anihracito  on  the  sonth,  and  bituminons 
coal  on  tho  north,  while  in  Amcritui  tli«  changes  arc  more 
gradual.  Another  i>oint  of  resemblance  is  the  greater  stoep> 
ness  of  the  north  dip,  or  the  dip  of  the  south  side  of  the 
basins,  nnd  next  to  the  source  of  the  disturbance,  than  that 
on  tlie  north  side,  which  is  also  a  nniversal  mle  in  Pennsyl- 
vania. 

Xo  coal  Itafi  orer  hc«n  found  in  England  aoutli  of  tlic  dis- 
turbances spoken  of,  running  through  Kfunster,  Leinster.  Sonth 
Wales,  and  Somerset,  just  as  wofind  nonesonthenstof  the  more 
t-iolent  of  our  Appalachian  flexures,  cxcci)t  some  S(iuccEv<l-up 
fVsgincnts.  The  existence  of  coal  in  the  south  of  Englan<l  waa 
one  of  the  problems  referred  to  the  lloyal  Commiaeton,  and  on 
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vUeb  tbej  made  Uio  roport  in  1S71.  Althutigli  ttic  rt-port  wac 
in  kr<ia  of  the  tlieoiy  of  Ijic  oxislcnce  of  coal  in  ihat  locfility,  It 
m  in  frpposttiipii  to  the  protest  of  Sir  I{o<ierick  I.  Murchifion, 
tK*  niMt  dlsttrif^i^tod  Kq^IikIi  goologUt.  Tlio  "Mciiioirt  of 
the  Geological  Survey"  describe  the  same  series  of  coal-beds 
UoMiiagco  altered  in  their  liorizotital  range  that  a  set  of  beds, 
binmilioiu  in  ooe  locaJitv,  in  observed  gradiiaUj'  to  nhange  to 
utluMito  !u  another.  Taking  tbo  vuul-tuciuiirce  of  Sonth 
Wilte  and  Moninoatbsliire,  wa  liave  a  jierie:*  in  wliii-li  the  coal* 
boll  hecxtme  not  onl]'  more  aathracite  toward  the  west,  bat 
■bo  exiiibit  t)ii«  change  in  a  plmio  which  may  be  cuiisidered 
H  ilippinj^  eontJi-aoiitheast  at  a  moderate  angle,  so  tlint  in  tJtc 
utsnl  Mctiona  wcliave  bituminous  coals  ou  the  high  grounds, 
■bd  uttliracito  comIa  beneath.  This  fact  is  readily  obticrxed, 
oitlicr  in  the  Neath  or  Svansea  Valleys,  where  we  hnre  bitn* 
DuoiMu  coals  on  the  sonth,  and  anthracite  on  the  north. 
TbMgli  tJie  tormA  bituminuus  and  authracito  coal  have  been 
■ppUtd  to  marked  dit)'erenoc«,  the  clianges  are  no  gradual  that 
tlm  ii  no  Budden  modification  to  bo  scou.  To  some  of  the 
ttlennedijite  kinds  the  tvnn  "  frce-buming "  has  been  given, 
■d  tfang  ttiroo  cliicf  dilforciictie  have  b<.>cn  recogniztid. 

Tlw  term  enlm  is  applied  to  an  inferior  kind  of  anthracite, 
««Jr  worked  for  making  lime,  or  for  raising  with  clay,  or  to 
tb  tnuJl  pieces  of  anthi-ncitc  obt«incd  in  working  tiic  true 
Btlmvite  beds,  and  the  same  term  te-  applied  generally  to 
Englitli  Kntlirncite  in  their  parliamentary  rclnnis.  Anthracite 
iiilm  called  blind  coal,  glance  eoal,  and  Kilkenny  coal.  An 
ivmge  of  several  analyses  of  Welsh  anthi-acitee  shows  Ol.A  caN 
W,  6.7  rolatile  matter,  and  1.8  ashes,  showing  more  volatile 
MIcr  and  lens  whet  than  ours.  In  AValu«,  the  Anthracite 
MUeams  vary  veiy  mach  in  thiekncss.  In  Pembrr>keAliire, 
tint  Kilgctty  eesm  16  only  from  11  to  13  inches  tliick,  and  in 
wme  [lariA  of  Sunth  Wales  they  are  ft»  much  a«  11>  feet  tliick. 
laPcnihrokeHhire,  veins  as  small  aa  U  indies  are  worked  for 
the  coal  nlonc,  which  is  anthracite  of  an  exeellont  qnality, 
Mid  ehiefly  for  maltirvg  p»riM>»v«  and  ho{»-drying,  and  ex- 
iMullny  over  a  very  limited  area.  It  is  worked  in  pits  where 
All  tliick  scams  ire  worked,  imd  at  180  j-ards'  do]>th  often  con- 
tiUng  a  large  (juantity  of  water.    It  brings  a  very  Inr^  ]mce, 
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and  is  near  the  ehipping-point,  bat  il  is  ucod  to  only  ■  vtij 
fitnall  extent.  The  product  of  Pcnibroke«hiro  WM  ainteii  U)  18^ 
to  1)0  134,001)  tone  a  yesr.  The  Uiintioet  sesma  that  are  worked 
for  general  conHtunption  are  about  two  foot  thrco  indion,  or  two 
feet  four  inohi-g.  The  vcJDe  worked  in  the  neighborkoMl  of 
IiUnclly  cxcluaively  tor  the  coal  are  about  S2  inches  thiek 
the  Golden  vein  is  from  Hi  to  SO  iucheii,  the  Fiery  vein  is  8 
inoheii,  and  bo  on,  up  to  Arc  fMt,  which  iw  the  big  vein. 

The  rlip  on  the  south  crop  is  10  inches  in  a  ytud  towar 
the  north,  and  it  is  only  three  incJios  in  a  yard  along  the  north 
cm  crop  ton-ard  the  ouuth.  On  the  north  crop  the  coaIh  : 
generally  liard  and  strong,  and  on  the  south  crop  they  an 
generally  very  soft.  Some  of  the  southem  soain«  arc  from  c!gh 
to  15  t'cct  tliick,  and  «ucli  is  the  Io«s  from  mining  by  tho  ol 
pillar-and-«tall  system,  that  they  only  produce  9,000  tons  pei 
acr& 

Thoro  are  abont  38  to  30  seama  of  anthracite  coal,  of  whiehi 
about  six  are  worked.  Anthracite  oo«l  is  very  little  used,  Iherg 
being  but  little  dvmand  for  it.  It  ia  of  "  enormoiu  thickness,'' 
to  quote  thu  language  of  the  witncoos,  and  any  qnantiiy  o 
it  may  be  ttad,  yet  the  quantity  worked  is  only  "about  4<M),0(X 
tone  A  year."  It  ie  used  for  iron-making  to  a  snmU  ext«i)t,  bnl 
not  fur  8l«am,  in  Enghiud,  except  locally  at  the  engine-boil 
at  the  pits.  It  is  not  sold  to  any  extent,  being  ctuedy  itscd 
for  malting  and  drying  hope,  and  for  burning  lime  in  tliD 
neighborhood  of  the  mincM.  But,  even  in  Wales,  the  railway 
oonimuutcntion  is  now  so  good  tliat  other  ooala  are  easily  taken 
to  the  limestone  districts  to  compete  with  the  anthnwite  small 
OOal.    It  i^  however,  pvrhni>s  the  best  of  all  lintc-buming  coals. 

Scarcely  one-fourth  of  the  ooAl-licId  of  iSoiith  Wales  ia 
anthradte :  there  is,  however,  a  very  hu-ge  qoantity  of  this  ooaL 
It  is  the  lower  scriea  of  eoams  irrcepttctivo  of  depth  ttuit  is 
anthracite,  according  to  some  of  the  testimony.  None  of  thu 
small  anthracite  ooal  is  brought  out  of  the  mines,  except  acci- 
dentally, bein;;  of  no  value.  The  commim-iuu  reports  tin 
South  Wales  coal-field  as  containing  32,iS0,iK1O,O0O  of  toOi 
nnmined,  boaJdcs  4,109,000,000  of  tons  at  a  depth  exceodinf 
4,000  feet,  or  too  deep  for  mining.  It  embmoca  36  i>cr  conl.  ol 
all  the  tuimined  coal  in  England,  Scotland,  Wales,  and  IruUmd. 
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I'be  pniportioa  of  this  that  Is  anthracite  wm  not  definitely  &»• 
nuinvd,  but  is  BUilcd  in  n  ^onoml  WAjf,  hy  ft  niiiio-iDipodor  of 
tlis  R^oti,  u  tern  tlian  one-foiirti). 

In  Inbuid,  tlie  antliracite  voa]  is  in  the  southern  part  of  the 

>lu)il,  in  LcInstAr  and  Minister.     In  the  former,  about  uight 

xiUioriw  aru  at  work,  and  in  tbn  latter  about  12.     The  rotnnu 

■i  1866-'tf8  show  more  imthmcite  tliun  bituminous  coa]  pn>* 

ifiKid  in  Ireland,  the  funnor  being  abont  the  amount  uf  the 

jirodact  of  one  of  our  PennHvlvania  anthracite  breaken!,  viz. : 

(n  I9lK,  S8,7SO  tons  nnthncito,  and  55,000  of  hituininon.i ;  in 

lf47,  7ti,0i)(»  antbncito,  and  S0,000  bituminous;  and  in  1868, 

''     ' '  iiiitbracite  and  S2,4^0  of  bituminous  coal.     In  1M9,  the 

i.  iiy  of  l>oth  was  iaT,!)ii3  tons,  showing  a  very  uniform 

pxlDctton. 

Tho  calm  or  unproductive  anthracite  ooal-basln  of  Deron- 
iliin),  in  the  southwest  ptirt  of  England,  is  practically  of  no 
itDfonanoe.  The  atteinpta  to  work  the  bwln  tiavo  always 
ftSnl  lo  reward  the  adventurers  with  any  profit.  It  is  broken 
Dpineoutortiond,  and  an  IntTedible  number  of  synclinal  and 
tfltidinal  lines.  Its  geological  age  has  boon  a  matter  of  dia- 
pilo.  The  anthracite  l»  much  mixed  up  mid  interwovou  with 
thefc  (haloa,  among  some  of  which  are  remains  of  Und-ptanta. 
Ti»  depnaita  of  carbonaceous  matter  are  o-Ytremely  irregular, 
lb  middle  or  great  anthracite  bod  U|»)ii  which  all  ttie  chief 
wiricbga  have  been  carried  on  is  doM^ribod  as  varying  from  six 
ItdiU  to  H  feet  m  thickness,  the  average  being  abont  seven 
fcit.  The  rcturaa  are  &,i)34}  tons  produced  in  1856  and  4,173 
tfuln  1857.  ThU  description  of  the  Devoniihire  coal-field  is 
>itt  oar  knowle<lge  of  those  of  Irehind  and  Wales,  farther 
BMh  OB  the  line  of  the  great  distiir1)nneos  of  tlie  region, 
tmld  have  led  us  lo  expect  aa  to  its  value. 

Ktinburgh  uee<l,  in  1868,  5,500  tons  of  anthracite  for  the 

DiBufii-ture  of  glass,  which  Is  the  whole  product.    There  is 

t  ercnt  uphoBved  district  of  the  oldor  rooks,  extending  from 

\  Kiatliwmtward,  north  of  whidi  tlto  ooal-meaeures  are 

I      Thev  are  broken  up  into  several  distinct  fiolde, 

,      .  ij.'  uprising  of  the  lower  ooallees  itrttft,  ami  [wirtly 

b;  Um)  interference  of  vaat  masses  of  igneous  or  tra])  rocks  (ttra 

*Un  of  Kaghuid),  somotimes  bedded  and  at  others  injected  aa 

t 
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dikes.  The  production  of  aathrftdte  in  Boeh  iocalitiee  ii- 
sccoimted  fbr,  as  the  region  ie  also  much  dislocated  hj  t 
and  interfered  with  by  igneous  rocks. 

The  Stafibrdsbire  coal-field  lies  along  the  ori^nal  mi 
of  the  coal-basin  in  that  direction.    There  are  no  reton 
anthracite  produced  there.     Of  the  coal  used  in  London 
1,143  tons  are  anthracite,  and  that  by  the  Honses  of  Parlian 

The  anthracite  trade  of  Engliuid,  Wales,  Scotland, 
Irelaad,  is  therefore  less  than  600,000  tons,  a  veiy  small 
tion  of  their  whole  production,  which  in  1869  amounts 
107,299,631  tons. 
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BITUMINOUS  COAL 
CJutrad&ruitei  of  the  Seama  and  Methods  <{f  Slining. 

Ton  irork  in  not  intended  to  tencli  tecliniciil  and  theoretieal 
Viim^^  Dor  the  art  of  ntimng ;  but  tbore  are  a  gurprieiiig  uiim- 
bcr  or  ))eraoa8  who  have  novcr  accn  a  mino  of  «u,r  kind,  and 
•bo  Lire  rery  «Ton»ou»  notions  on  these  Bubjecta.  Some  gen- 
mlicoonnt  applicable  to  all  tliu  regioDB,  therefore,  appears  to 
b*  Deoeuary  of  die  fonn,  sixe,  and  other  cliaracteri«tic«  of  bitn- 
QIdooi  ootl-aeamB,  and  the  more  aimple  methods  of  mining. 

There  are  no  veins  of  coal ;  for,  nltliough  that  term  is  verj-  fre- 
^MBlJjr  need  by  ntiiiuni  and  othent,  it  is  incorrectly  appliod  to 
V»K  >ud  may  lead  to  erroneous  coaclusions.  Coal  invariably 
noi  inth  and  parallel  to  ttii:  (strata  of  rock  among  which  it  is 
banil;  vrhil«  wins  (Fig.  8)  arc  tlie  tillings  of  cracks  or  tiKsurcs 
■nilJy  running  across  the  strata  or  lines  of  bedding  of  rock,  or 
Itfmecting  them.  ConI,  on  the  contt*- 
17,  li  always  found  in  thin  hiyers  or 
■Una,  from  a  fow  inches  up  to  a  couple 
rffinli  in  tliiokne»;  the  hkrg«r  bods 
n  exceptional ;  it  is  always  stratified 
ctal  ftxmd  among  and  between  stratified 
Acki,  and  is  quite  as  re^lar  as  veins 
<n  the  reversu.  (&v  pUte6,pp.!t4Jbl37) 
^ml  ofthMO  scama  of  coal  are  usually 
^d shore  one  anotlier  ami  ^paraiod 
lifUyerB  of  rock  of  dill'crcitt  tliick- 
MMet.  A  aoam,  tlien,  is  a  thin  layer  in- 
««cd»moii,,'tlicliirgcrlayerBofarcK;k,j»J3*j!2l«J7*^ 
*iddilfering  from  them  in  com[io«itiun. 
Wi  are  viilled  beds  when  they  are  of  considerable  thickucM, 
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and  a  layer  is  a  considerable  member  or  bed  in  a  stnit: 
rock.  A  Etratmn  consists  of  several  layers  of  one  kind,  w. 
form  a  rock  as  it  lies  between  otber  kinds ;  and  s  formatio 
a  series  of  strata  comprising  tbose  wblcb  have  a  general  eim 
ity  in  their  fossils  or  organic  remains.  Several  of  these  foi 
tions  when  naturally  classed  together  are  called  a  group, 
eeverft!  groups  form  a  system.  In  reference  to  time,  the  U 
used  iire  epoch,  period,  and  age ;  vhich  correspond  with  foi 
tiou,  group,  and  system.  By  a  coal  field  or  basin  is  mes 
region  of  country  usually  basin-fihnped  or  trougb-ehaped,  tlit 
underlaid  by  beds  or  Beama  of  coal. 

Coal-seams  are  like  the  leaves  of  a  book,  for,  as  yon  b 
that  each  leaf  runs  through  the  volume,  so  as  a  general : 
when  you  linve  found  a  seam  of  coal  and  ascertained  its  st 
— that  is,  the  course  a  level  line  would  run  across  it  if  all 
covering  were  removed,  and  its  dip  or  the  course  of  its  grei 
degree  of  descent — ^you  may  depend  on  its  nmning  on  regnli 
through  tiic  liill  or  land  as  far  as  the  ground  will  permit  ii 
rmi  in  that  direction.  The  regnlarity  of  coal-seams,  when 
disturbed  or  found  in  their  original  position,  the  persiete 
witli  which  they  continue  to  run  in  the  same  direction  for  I 
distiini.'es,  and  preserving  the  same  size  and  pecoliaritics,  is  v 
remarkable.  They  are  much  more  persistent  than  the  bedt 
rock  with  which  they  arc  associated ;  sometimes  even  a  t 
thin  scnin.  "  the  rider'*  as  the  miners  call  it,  above  soiue  lar 
workable  bed,  is  found  to  be  expanded  over  the  whole  est 
of  the  c«>al-region  ;  and  such  is  the  similarity  of  the  seams 
ooid  and  tlicir  inter^-aU  of  rock  in  widely-distant  places,  t 
giiilogists  liavo  been  enabled  to  trace  and  identify  them,  b 
lar^^  and  small,  for  distances  of  hundreds  of  Miles. 

Of  oourse,  this  rule  is  to  be  considered  as  applicable  i 
gi'iienil  way  only,  Tlie  exception  is,  that,  although  the  a 
st'aui  is  jp^iierally  ivntiuuous,  it  is  si'tiietimes  broken.  The  k 
Hold,  iiistoad  (if  Iveiuir.  as  wo  suj'jxifei.1.  in  one  book,  is  ia  f 
found  til  K'  in  several  volumes,  and  they  are  not  regularly  ( 
[Kisfd.  Tho  binding  of  all  i*  the  same,  the  8aiuc  kind  of  n 
iK'iiij:  ovor  tho  loal  and  the  same  under  it  in  each  separ 
field  ;  and  tho  i.m;>1  itst-lf  is  tho  samo.  but  some  parts  are  higl 
than  I'tbers,  or  lying  at  a  ditlorvnt  angle  to  the  horizon,  or 
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it»Mm«  angle  when  tlio  litiiU  is  verticnl,  »»d,  after  exbaiuting 
i»  oh)  ill  one  pnrt  of  ihe  land,  we  lind  n»  more  ntitil  we  have 
Mitbed  fi>r  it  UD  a  higlier  or  lower  level.    Tlic««  irreguUritJM 


rM.g. 


mrery  common  Id  Enfj-land,  much  more  so  than  in  America, 
ImIw  called  faullA,  and  sometimeB  a  roias  of  rock  Ib  found 
iobtdiKcd  botwcvn  two  of  theiic  fivlds,  femiiag  wltat  thu  minors 
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on  I  dike.  Tliere  are  many  very  large  co;il-rej;ii>Tis  in  tim 
tnmtry  where  tUcM  faults  and  irregnlaritieH  are  altogether  on- 
bum. 
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Tbe  strati)  of  rock  in  the  coal-meaBnres  and  ttie  Beams  of 
^  u  u  general  rule,  are  panllel,  and  when  thoy  var;  from 
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vaeli  otliif  tli«  lower  seams  of  coal  are  more  likely  fi 
lar  anil  ili?tiirbe«l  iliJiii  lli«  iip{>«r.     A  kuowlodf^ 
of  tbe  iicigbboriiig  strata  of  rock  U  tlierdbre  vary  iinf 
ii»  it  detcniiiiic«  that  of  tlic  coal,  and  is  more  easily  ob 
tlian  the  tatter.     When  a  correct  nection  of  the  roch 
H-dins  of  cual  is  once  obtained,  it  may  be  relied  upon  as  i 
ing  throngli  tlie  rc^oii,  although  the  ibii'knCM  of  the  Hi 
may  undergo  cluingea. 


Ifoic  Coai-Seam*  lie  in  (he  Earth, 
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In  England  coal  is  usually  found  in  nearly  horizontal  m» 
but  it  IB  far  imdergroimd,  a  largo  part  of  the  ielund  being  con 
by  the  newer  rofk«  much  bitcr  than  the  co«1.  Their  shafts 
1,00010  Ig^OOteet  deep  (the  deepeatcolliery  in  England  it  ^ 
fi-or),  and  mining  has  been  extended  fur  under  the  sea.  In 
United  States,  east  of  tlie  Miinsouri  Itiver,  lliere  i«  very  Itttli 
any  territory  containing  the  coal-measnroE,  with  any  later  n 
than  the  Carboniferous  over  Lhcm.  Our  coal  is  generally  a 
the  surface,  and,  compared  with  other  countries,  it  is  snrprii 
how  little  rock-cover  wo  have  over  some  very  large  coal-rt^c 
There  are  many  iic»rly  hurizoulal  ecHins  of  cool  in  AsiMi 
tho«c  of  bituminous  coal  are  generally  found  in  that  poMtl 
affording  great  taciliUes  for  mining  and  drainage.  These  noi 
horizontal  ^eani^,  however,  are  gcuenlly  parts  of  very  w 
and  genlly-cni-ving  basins,  other  parts  of  which  perhaps  hi 
been  removed  by  denudation.  Sometimoe  the  lower  sesmi 
broken  up  into  uumcrotia  very  email  bastne,  with  very  et\ 
Incliiintious  and  with  au  irregular  thickness  of  coal,  while 
nf^r  seams,  like  the  Pitt«burg,  have  an  astonishing  extent  a 
R'giiliirity,  so  that  an  experienced  *ur\-eyi>r  and  lender  ( 
»(iir>ey  <iii' the  portion  of  the  hill-tftps  which  will  contaia  ' 
coal  with  sufficient  accuracy  to  erect  ooal-works,  almost  wilb 
sinking  a  trial-pit  to  prove  tJie  level  of  the  seam. 


77mi  Number  and  Si&s  ef  CocirSvmt. 

It  is  important  to  know  tho  quantities  in  whidi 
found,  or,  in  other  wonls,  wluit  are  the  number  and  Iliic 
the  eosuLS  of  coal,  and  what  size  is  required  ior 
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Km.  To  tho  nnpractiMMl,  tko  findiog  of  Mvenil  bods  of  cool 
qiMi  Uio  UDU)  land  appenra  to  be  ft  striking  circumstance. 
Sumetlnn  they  are  near  each  other,  but  usuDll<r  tboy  «ro  sepa- 
nkd  bj  uMny  fcot  and  cren  hnndrcdit  of  feet  of  tx>ck.  Hero, 
Pnriilaica  baa  not  only  bleased  the  earth,  but  has  added  blees- 
ittf  upon  bteasing,  and,  in  these  bus;  &uenc«s  of  underground 
bW,  wfl  find  u  rfseniblunco  to  tlie  ^itrioiis  storiea  of  a  largo 
Adory  abore-ground  vith  itA  graiipii  of  workmen  in  tlieir  eov- 
<nl  apartuents  far  aboro  each  othur's  huulo.  lii  lliu  following 
ihfUn  lh«  noinbur  and  hiko  of  tlio  eoal-beds  in  each  region 
inpren  in  delafl. 

There  are  uo  mountaiu  of  coni,  except  as  n  strong  h^'pei^ 
holital  oxpresaion.  There  ia  a  amall  moiintaiu  of  iron-ore  in 
JGtfoiiri :  but  the  betls  of  oo*l,  although  quite  regular  and  con- 
dnnnB,  nru  very  small  compared  witli  tlie  otlier  strata  of  the 
(MIl  Coal-seams  are  found  as  thin  aa  a  sheet  of  pa}>er,  and 
•f  kll  thiokncfides  up  to  the  gigantic  bods  on  tbi;  Leliigli  Mouii- 
Uisi,  eoiuc  of  which  arc  more  than  50  feet  iu  thickuL-s».  Tiie 
UniBunotia  ooal-seams  are  usually  from  three  to  six  f^t  in 
lUdniess  in  America,  with  exceptional  instances  of  larger  beds, 
mA  m  that  at  PitUburg,  vrhicli  u  eight  fuct,  and  tbat  at  Cum* 
IkHioiI,  Marj'Iaod,  wbicb  te  14  feel,  and  a  12-feet  seam  in 
Uyo ;  but  generally  all  the  coal  In  these  large  beds  is  not 
httn  out  to  thu  full  thickncea.    (But  «m  p.  507.) 


WorXalilt  Se(wu  vf  Coal. 

As  to  llie  minimum  size  of  coal-seams  that  are  workable^ 
Ml  Smirch,  in  an  English  work  on  "  Coal  and  Ooal'Hiniug," 
n^i  that  1)0  has  measured  a  seam  of  co«l  that  is  worked  iu 
die  R«dstx»ck  dietriot,  in  Somereetshire,  England,  as  little  as 
II  bdu-s.  The  late  rejwrt  of  the  Boyal  Commission  included 
■0  cualiteiuiis  one  foot  in  thicknen.  Seams  of  good  i:ual  S^ 
JKliai  in  IhicknvHH  have  been  worked  in  Pennsylvania  on  A 
oall  tiaU\  Such  thin  sotms  are  worked,  if  at  alt,  liy  taking 
•ots  part  of  Uie  npper  or  lower  t<ick  with  tho  coal  so  as  to 
(ulot  mora  room.  A  seam  of  good  coal  three  feet  in  thicknoH 
iitslj  worth  working,  and  miners  call  from  two  to  three  feet  < 
tf  ellHi  L-oal  iu  America,  and  from  a  foot  and  a  half  to  two 
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feet  tn  EngUod,  a  workable  muo.    Small  sc-uns  like 
llao  voriml  in  Kaasu.    Of  counc,  in  the  vicinity  of 
be^  of  eqaaQr  good  cod,  cmaller  ones  arc  Deglcctml, 
mineri  cannot  compete  in  the  market  with  thoae  wW 
i«atii«  of  eoaBiden>bI,T  Urg«r  siic  n-itli  leefl  labor  and 
The  thickness  of  the  coat  i&  not  in   itttclf  conclu«ive  tt 
quantity  that  can  be  produced  in  any  given  area.    A  thrs 
geam  will  produce  4,R40  ton*  to  wwh  acre  of  land,  ne  each 
yard  of  ooal  in  the  gronnd  vill  prmlnce  a  ton  of  coal ;  bl 
next  (jHcelioD  which  arisos  iif,  How  many  of  these  4,^40  t 
yards  in  yonr  acre  can  be  incoeMflillj  mined,  and  how 
of  your  coal  is  marketable!     Lk  the  Blo«l>nrg  (Pcunsyli 
rvfpoii  tticy  have  four  and  n  half  feet  of  coal  in  the  Illoss 
from  which  innnt  of  tlio  coal  product  i»  mtw  niinod,  and 
,»)»  oxeellent  hard  roof  and  floor.     After  the  rooms  or  b 
BWc  all  worked  out,  the  pillars  can  be  all  drawn  or  take 
and  all  the  coal  in  tlio  gronnd  can  be  mined  and  taken  ai 
cIcAn  aa  a  fiirnicr  removes  the  hay  from  hie  meadow. 
"  mn-of-minea "  coal  is  mW  to  irfin-workm,  and  for  locomi 
and  other  eteam-purpo^cs :  the  larger  or  lump  coal  is  ni 
glasA-worke,  and  tor  other  epoeial  puriwsos ;  and  all  tlio  tiai 
ie  aold  at  an  equally  good  price  for  blackHmithin^.     I1ii«8 
of  the  best  inetancea  of  tlie  mining  and  nsetul  ap]>Iicatioi 
tlie  whole  product  of  a  eoal-flcld,  nnd,  wlien  the  upper  eu 
exhausted,  the  »amc  process  can  be  applied  to  Uio  lower 
on  Ihe  tuime  land. 

Oil  tlie  other  hand,  in  the  Cumbcrlnnil  (Maryland)  i 
the  eonl  la  14  feet  thick,  but,  for  want  of  a  good  roof,  or  iiv 
placea  from  the  snppiMed  inferior  quality  of  the  uppei 
lower  jmrt  of  the  coal-bod,  only  the  middle  ]iart,  from  hh 
nine  feet  in  thiokncM  of  the  vcrj'  best  coal,  is  mined,  t 
in  Inie.  in  n  fine  ihii-knesw  of  coal ;  hut,  unfortunatcJy,  tb 
iu<*f>  iif  the  coal  in  this  great  bed,  and  the  want  of  a  st 
wlf-anpimrling  roof,  render  H  necessary  to  make  the  b 
or  rooiiM  only  from  13  to  !.'>  feet  wide,  and  then  a  pillar  i? 
in  of  AO  feot  in  width,  as  smaller  pillars  would  crumble  <lo' 
nut)  these  ptllars  cannot  be  succeasfully  drawn,  for  fear  of  b 
on  a  flill  i»f  the  rvx^f,  a  thni«t.  or  cnaA,  as  the  miners 
It  will  be  MWii  that  only  a  small  proportion  of  th 
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ten  <tn  lure  be  mined,  Hnd  that  the  Apparent  dieproiwrtion 
Utmxn  ilic  s^jtMi  aud  the  emallcr  seam  of  coal  is  lees  than  at 
fintippe«re(]. 

In  tibe  anihrarite  rc^on  the  amount  of  initublo  coal  Is  also 
flull  in  [lioee  grcnt  bvds,  compared  with  tho  n-hole  (iiiantit;  in 
the  grouiid,  owing  to  tlic  lar^  pillars  that  must  bo  left  to 
■unit  the  mine.  Tliree  separate  seams  of  ux  feet  are  better 
Ihn  one  of  18  feet.  Tliun,  when  we  took  at  the  loi»  ntteiidiDg 
tbtbmking  of  this  hard  eoal,  which  is  said  to  he  fully  15  per 
itai.,  and  often  Teiy  mach  more,  we  will  itee  that  die  prapor- 
fta  cf  mnrkctiihle  co*l  bears  BUt-h  a  small  proportion  to  the 
qutity  which  Xnturfe  liad  provided  for  lu,  m  renders  it  any 
iitf  bat  A  plt-aaant  spectacle. 

Tb(w  arc  M>iiit;  koiu  of  bituminous  coat,  too,  in  wMch  tliore 
Eufcreat  loss  and  waste  on  &cc<>nut  of  the  market  only  de- 
BuJing  ooarw,  or  lump  coal.  This  is  the  case  in  the  Pitts- 
region,  and  in  Ohio,  where  coal  of  »  lur^c  »i;:i)  only  Is 
and  a  large  portion  of  the  slack  or  fine  coal  and  nut-size 
ii  dther  abandoned  En  the  mine  or  sold  at  a  nominal  price, 
Unlymffieient  to  i>ay  tntii^]H^rtntion.  In  America  there  U 
mtelalDess  enough  abore-ground,  hut  it  is  not  to  be  compared 
lu  thit  la  mines. 

I}iviw>na  in  the  Seama  qf  Coal. 

The  thick  beds  of  coal  everywhere  are  seldom  found  to  be 

•if  a  uiiiriirm  •■haracter  or  of  dean   coal  thronghont,  hut  the 

nriona  parts  produce  coal  of  soraewhtit  different  appearaucv 

iBil  tjiulity.    A  juirt  may  be  more  pure  and  free  from  sulphur 

MT  uartliy  matter,  making  IcM  ashes  than  an  upper  or  lower 

hja  of  the  e^me  seam,  and  many  mines  obtain  or  preserve 

ibiHrgood  reputation  by  the  care  talicn  in  only  mining  arHend- 

in{(to  tnarkct  the  pnri^t  nnd  beat  [Kirt  of  the  coal.     Beds  of 

coal  arn  also  Iroqnontly  separated  by  interlying  layers  of  »ilnte 

rf  grvHter  or  Iww  thielcnc**,  or  by  layers  and  halls  of  sulphate 

■)f  iron,  whirli  Rdd  grently  to  the  exjicuse  of  miaiug,  aud  re- 

qoin?  ipniaX  care  in  picking  out  the  piece*  of  tlic*o  impurities 

wfcipli  aro  bn)ken  in  <iigging  or  blasting  the  ooal.    The  caro- 

iewiuM  of  the  slate-pickers,  who  are  often  small  boys,  fro- 
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qu«nt]y  ctitidU  upou  the  owners  lo«Ma  of  iuotio,v  iii  tlio  qiulUy 
of  tbe  conl  as  wfiU  as  of  reputation.  To  a  limited  &\tont,  tbero 
fore,  coal,  and  c«poeiullv  autlinidtc,  in  «  mauiil'iicturdd  nrticlit. 

Instetil  of  elate,  parts  of  the  Ream  auy  be  what  i*  oalloil 
"  bonj,"  whiclt  is  caused  bj  >vhat  was  originally  a  muddy  at 
earthy  tnaturial,  instLitd  of  forming  a  ««]>»ratc  sitiin  of  eUnx, 
having  become  mixed  and  incorporated  with  the  vegetable  mb 
terial  of  the  coal  itself  in  tlio  prooesss  of  its  formation,  produdog 
a  hard,  dull -looking  kind  of  coal,  which  ia  nior«  difficult  tu 
separate  from  the  good  coal  than  the  elati-,  and  ia  etinalty 
worthless. 

In  bitiuninoua  and  semi-bitiuninona  coal,  and  in  a  Iom  dc 
gree  in  anthracite,  every  scam  is  composed  of  an  aggregmtioii 
of  small,  well-marked  horizontal  Uycrs,  of  purlmju  about  one 
twelftli  part  of  an  inch  in  thickneea  or  more.  In  addition  to 
the  main  parting  at  the  roof  and  floor,  tbe  coal-bed  has  giiier- 
ally  other  horizontal  partings  of  tbe  iwnra  into  different  divis 
ions.  Then  tlicrv  is  otton  another  system  of  perpoudictdar  put 
ing8,  which  are  variously  dciioniiuatcd  "  backs,"  or  "  dii>-jointa,'^ 
and  sometimes  "ttlips."  In  the  mines  in  tlie  Blossburg  region^ 
tiieee  slips  ran  south  13"  enst,  and,  as  that  suits  the  dip  of  thi 
coal  also,  the  gangways  arc  run  on  tlwt  couno,  and  iiticb  is  theif 
regularity,  tltat  the  miners  can  keep  tlioir  pro|ter  dirvctjun  1^ 
tbcm,  so  that  tlio  use  of  a  compass  is  seldom  roqiiinid.  hi 
some  kinds  of  coal  there  is  a  third  kind  of  parting,  at  right 
angles  to  the  last,  called  "  strike-joint*,"  or  "  cuttors."  When  all 
of  these  occur,  the  coal  can  be  mined  ont  in  cubical  pieces,  at  b 
the  eaae  with  the  Pittsburg  seam.  AVliun  the  systom  of  joint) 
is  more  perfect,  the  coal  sometimes  coinca  ont  like  the  ''  lilod; 
coal  "of  Vonngstovm,  Ohio,  and  Stiarp«Yille,  PenMsyls-anta. 
When  the  subdivisions  are  more  numerous,  they  cause  the  coS 
to  broak  into  unaller  cnbes,  and  thus  injure  it«  quality,  but  all 
of  these  fractures  or  divisions  of  the  coal  lessen  the  labor  of  th« 
miner,  and  tliey  are  always  in  jtlaues,  except  in  tbe  hardest 
anthracite,  and  in  cannel-coal,  where  tlie  fracture  is  uoH' 
dioidal. 

UN^orm  QiMliiif. — Another  i>oculiarity  of  coal-scama  ii{ 
that  the  quality  of  a  seam  of  coal  is,  as  a  general  rule,  the  mm< 
tbroughouL    J.  P.  Lesley  compares  it  to  a  roll  of  broadcloth 
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fat  tUt  rH{)OClt  of  which,  if  you  uitroll  a  ^ard  or  two,  7011  hsTS 

t&ir  Mni(ile  of  tJie  quality  aiid  texture  of  the  whMe  [iiecc. 

titn  is,  it  ts  tnto,  11  bcIva^  to  it,  but  tliAt  you  undei'etand  is 

M  dutli.    So  tlio  wuru  niid  flxpo«ied  edgm  of  «  itcam  of  coal  sro 

MnelilUM  foiiud  mixed  with  tho  loose  dirt  or  soil,  and  arc  not 

jnfaiy  cukI,  but  ns  kwu  as  you  duiir  that  ofi'atid  come  to  the 

<mI  iUcIf,  wlicra  it  lies  beyond  tlte  rcn<.-h  of  tho  action  of  thu 

Anft,  in  ite  proper  place  between  t)io  rocks,  well  saturated  with 

nter,  by  getting  a  fair  eauiplo  of  it,  you  cau  dutomiino  ita 

fSklity,  whicli  vill  be  found  to  be  very  muoli  tlie  satnc  m  thr  «s 

rls.     Tlie  miner  may  improve  in  the  mechanics!  part  of 

bauDMs,  ftlalvti  may  tliiu  out,  and  tlie  coal  may  be  bottur 

pnptmd  for  tnnrket  sometimes  than  at  otbcn,  but,  unless  tnocd 

MYT  ipiite  an  exteuHive  region,  the  oo«l  itself  is  generally  the 

«iuF  to  the  end  w  it  wa«  in  tlie  beginning. 

Thfpuriit/  of  coal-aeatfn,  in  tbe  entire  xbsence  of  particles 
oTHrtli,  sand,  or  other  iVtnjign  matcnale,  in  tlio  better  rarietiea 
(tf twl.  i*  vury  remarkable,  l-'ew  pruduclioiiH  of  Xaluru  arc  so 
Itm  from  fort^i^n  matter  us  c<:ial,  for  we  find  it  in  the  earlli  just 
UTon  nae  it.  The  miner  of  gold  or  ailrer  must  separate  it 
fium  tlio  earthy  impurities  nnd  gTxt««  Bubstauou!  with  which 
it  {■  iDochiinii'fllly  mixed,  and,  in  the  caseof  iron  ;iiiil  other  met- 
kls,  not  ituly  must  the  ores  be  eeparatod  or  cleansed,  but  they 
mnU  bo  amellvd,  «n<!  underKO  expensive  find  InborioiiM  opcrsr 
lions,  to  sepuntv  them  from  tbo«o  eubetjiui-os  with  which  tbey 
*re  ebwnically  eombined,  bi*fore  they  aru  fitted  for  u«e^  But 
«citl  it  fduiul  cnref^illy  du|HKiitcd  between  sjnooth,  cJeaii,  luird 
redu,  exdudiug  all  dirt,  mod,  or  other  injurious  impurities. 
It  ii  al  oni%  rendy  for  tlie  fire,  nn<),  if  only  separated  from  tho 
nrouiiding  impiiritiw  among  which  it  is  found,  is  certainly 
ODeofthuinoatperfDct  works  of  tlic  Great  Ilaud  wlueh  formed 
it  A  ppiiluction  of  the  earth  that  is  so  useful  !l  h  maiiifast 
Tu  inLf  uiJe^l  for  tbfi  Mia  of  man.  As  the  perishable  vegetation 
«f  our  day  diaajipoart,  or  \i  rcmorod  for  tho  cultivation  of  the 
Mil,  w*  find  ourselves  fumifihed  with  a  better  fuel,  whieli  )hu 
beaa  aofely  btid  nway  in  ruck-hoimd  store-houses,  in  the  moat 
■icBnt,  oom|HUrt,  and  imperisbahle  form,  for  oven  tho  water 
viiidi  latimtea  it  whUe  in  the  earth  preserves  and  improvca  its 
^UalilJiM. 
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Mining. — ^The  edge  of  a  ooal-eeam  U  not  generallr  corcn 
vitli  roek,  unleu  Uie  co«]  has  bi-on  oMually  removod,  and 
upper  rock  Itaa  dropped  down  and  cloeod  the  opeQing.  d 
the  rocks  and  seam  of  coal  are  found  broken  sqnarc  off  togetb 
and  tliv  cdfre  in  covcnnl  witli  Ioom  soil,  formed  hy  the  dii 
gration  of  ttie  coal  and  tbe  rockfi  above  it ;  and  the  black  pa 
derr  dirt  of  the  coal,  mixed  uritli  otbor  eoil,  is  sometimes  I 
means  of  the  diK.'0%-ei7  of  the  seam,  but,  tnoro  ft«<jac&tJ]r 
tbin  8eam»,  the  edge  it)  covered  b}*  the  ordinarr  boU  nearljr 
the  face  of  the  eenni,  whi^^h  licro  often  shove  \X6  nutximn 
dimensions.  Tlieae  edgos,  or  out-crops,  will  appear  ou 
side  of  a  mountain,  and  many  of  the  lai^  eastern  Amelia 
coal-fielda  are  found  on  the  sommita  of  broad,  Aot-topp 
mountains,  fonning  elevated  table-lands,  with  no  vorr  ^ 
height  of  rockii  above  the  coal-seams.  In  these  situations 
dip  of  the  coal  is  first  ascertained,  tlie  mines  opened  on 
lower  xtde,  fto  a.<i  to  take  advantage  of  the  deseent  to  bring 
the  coal  on  a  railroad-track,  and  to  drain  the  mines  of 
If  the  countrj'  H  not  favored  with  mountains  and  xtX\vya^ 
the  prairies  of  the  Wt^tern  Slates,  acoeaa  b  had  to  tlio  mine* 
sinking  shafts  or  large  wells  to  the  noCfMUj  depth,  and  stea 
I>oxrar  is  u^  to  elevate  tlto  ooal  and  pump  out  tlio  water. 
China,  where  no  such  machinery  is  known,  the  water  is  carri 
out  by  an  inclined  shaft,  the  work  being  done  by  blind  mi 
on  account  of  their  elicapnesis,  one  of  tJiosc  standing  In  each 
the  bollowed-out  steps  and  bailing  the  water  &om  hia  step 
the  one  above  him. 

An  elevator,  as  ft  is  called  in  a  factory,  or  in  one  of  the  lai 
hotels  or  stores  in  our  cities,  will  give  a  good  idea  of  tho 
ehuieTy  nsod  in  a  coal-sluift,  except  that  the  latter  is  cut  iu 
rock  imderground,  instead  of  being  erected  in  a  building, 
is  divided  into  two  parts,  for  ventilating  purposes. 

In  our  anthracite,  and  occMionally  iu  bitiuninous, 
regions,  mining  is  done  by  slopes,  which  are  bimply  Inolb 
planet  or  sloping  tunnels  undcrgronnd,  gvnunilly  cut  in 
coal-aeam.  After  descending  to  a  vonvoiiient  depUi,  gangw 
are  turned  off  to  the  right  and  left,  in  a  ncaHy  horizontal 
ner,  and  from  thcM  breasts,  or  rooms,  are  opened  «p  the 
uam.      If  the  coal-seam  is  sufficiently  inclined,  as  aiiliuw 
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generally  ib,  ibc  coal  is  worked  "  oil  the  ran,"  aa  ii  is  i-alled,  i 
by  being  nlluwod  to  fall  t>j' force  of  gmvity  down  Uie 
rock-Aoor  of  tbe  vluiuibor  into  tlio  mine-cars. 

Tlie  otlier,  and,  in  tlia  raelem  bituniinoDS  c4ial-fiold*,  i 
common,  method  of  mining  bituminons  coaI  iii  by  drJlU,  wb 
the  coal  is  abuvo  water-Ievt-l,  ur  c»u  txt  drained,  and  tlie 
taken  out  williout  the  use  of  innchinorv. 

In  opening  a  mine  by  a  drilt,  tJio  looee  soil  covering 
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llnKtioXTU.  KitCTKiii  or  jt  Sum. 

C.  C.  Cmtogt-irayi  In  *UA  tb>  an  awBd  ui<  dHnEd.  tit*  aUfd  IMwmwH,  ■*  Av 
daaewdt  ta  tliuiQ, 

A.  Alfvir.iBllBlDp^MaiUuairiMaaaitbraiigbtl. 
b.  rK«»-pMiii«u.«UB<uaf  MilwboEim. 
•.  OollM  W  fcatpMn  lp  porfdua. 

edge  of  the  Mom  !e  first  removed,  and  a  pauago  Ik  midr,  lln 
with  timber  iml  plank  as  fur  in  its  the  face  of  the  <?oitl,  wUvre 
is  found  under  a  solid  rock  roof.    {Hee  Figs.  14  &  15.) 

In  examining  the  eeam  of  coal  vrliit-h  it  is  proposed  to  mil 
one  of  the  moet  bnportant  items  to  <-onsidi<r  itt,  whctlior  tt  fa 
a  good  roof,  an  the  layers  of  rock  immediately  above  llie 
are  termed.  A  hnni,  strong,  »df-«nitainiiig  nmf  i^  of  the  iitm< 
importance  in  mining,  and  tbo  §Rfbty  and  economy  with  whi 
the  mine  may  he  worked  dc])end  very  much  on  tliia.  T< 
black  diamond*,  to  bo  vsliiablo,  mnrt  be  in  a  ro«i-boiuid 
and  tlie  roof  flhonld  be  imporviouit  Ut  water ;  thorcforo,  aee 
yon  have  rock  as  well  SB  coal,  for  somctiuiL'B  an  apiMinmtly  go< 
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ttttup  of  coal  1g  fonnd  with  but  little  covering  of  rock  over  it, 

ir  «itfa  (o  olialy  and  cruinbliug  »  roof  tlist  th«  c««1  cuanot  be 

fimSubly  initt(.tl.    Tlit^re  may  be  a  HafHcicut  depth  of  covering 

Iter  tiiu  vnnl  to  w&rraQt  ;oa  to  expect  good  coal,  but  tlte  atnta 

^niocUiaU-ly  over  the  co«l  iiutj  bo  fragile  cluy-«ljite,  or  ebule,  the 

luruiiT  iM'ing  midi  aa  breaks  into  thin  uid  even  plat«»  like  roof- 

..'j^alntc,  >tid  the  bttter  b«ing  u]bo  fragile,  and  breaking  into 

)'Iitc«,  but  mora  unevenly.  In  ttueh  ca«o«,  the  vxpoueo  of  timber 

fiipportn  mnyberuinouii,or,inworlgnga  Ream  of  this  kind,  an 

iiuj-irtttiit  pert  of  the  top  of  the  seam  of  coal  most  be  Icfl  nn- 

Ediucd,  to  Btrengtlien  tlio  roof,  and  the  production  of  coal  per 

ai-rr  In  thereby  very  much  lessened.   The  shale  or  cilatc  over  coal, 

buK-evcr,  is  often  very  bard  and  strong,  and  then  it  makes  a 

good  roof.      FnM|tK-iirIy  tlte  ^udstonee,  or,  in  the  Western 

BbUes,  Umeatoues,  are  in  immediate  eoatoct  with  tlio  ooal  over- 
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beiwl  iliroughout  the  coal-field;  or,  in  a  part  of  it,  the  ro'if  may 
be  auifhitone  or  liiiif«toue,  and,  in  othi^r  pnrtii,  slate  or  shale. 
A  rcgularlr-bedded  limestone  or  wiidittone  i^  the  »t  rongost  roof, 
aatl  admiu  of  making  wider  chambere  in  the  minc«,  rei^turiug 
fcwier  pnipe  and  lose  timbering,  ^metimee  tlie  coal  adheres 
my  clotcly  to  tlie  roof,  n-liich  demands  iiioru  labor  in  mining 
tinu  wberct  Uiere  Is  a  good  parlJng  and  the  coal  itupanitt-s  readi- 
ly from  the  roof-rook. 

Tbo  depth  of  cover,  or  rock,  over  the  swim  of  co*l  to  the 
nrftco  of  tlio  grunnd,  iieresMrv  to  form  good  and  minablc  coal, 
nrics,  iu  different  localilios,  from  ten  to  tliiriy  foot,  or  more, 
and  mnvs,  nho,  u4tli  dilfereut  kinds  of  coal.  In  thil^  as  in 
naoy  otiicr  [uirtlculArti,  it  in  best  to  be  guvomed  by  the  oxpe- 
riflwe  of  otlier  mlning-oporations  in  tlic  rogioa. 

The  floor,  or  bottom,  of  a  coal-se»m  b  almost  ilway*  fii«. 
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day,  and,  if  it  prore  to  be  toft,  U  U  as  nnrortanate  «s  a 
roof,  as  tlie  wooden  pmpR,  used  in  etipporting  tliw  niimnf^ 
ben,  «ud  uvea  llio  pillars  of  coiil  loft  iii  nuniiig,  will  be  forced 
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the  day  by  tlie  weight  npon  tliem,  and  the  bottom-clay, 
wet,  riMt  u|>  and  fills  the  mioee,  which  is  caUod  a  creep.    J 
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aerijr,  tbii  it  not  of  vtiiy  froqiieut  oocurrfluoc ;  it  is  Eometimes 
MD  IB  Dlinoifs  but,  ^eticmUy,  tlio  tirivclav  lia«  indurated  into 
Uk  or  hard  rock.  Ttiis  &re-<-k,v  is  HrmietinieH  eevernl  foet 
i^;  it  is  often  quite  pitro,  aod  Is  ttii-n  viiliiublu  for  tliu  uuidu- 
Ixtnie  of  lire-liHak ;  and  in  it  aro  often  found  tlic  fuiutluecd 
tmu  ttti  Btumpe  of  carboiiiferons  tree«,  showing  that  it  was 

tM.tT. 
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ife  nlaoi)  of  the  vegetation  of  which  the  coal  vas  formed.  On 
IW  nuts  of  Nova  Sooti*  may  he  seen  cighty-ono  diflTcrvut 
Mill  Kama  of  coal,  in  more  than  twenty  of  which  atnmpe  of 
I'M  *re  MCD  atanding  erect  with  their  roots  in  the  fire-cUj, 
f^  ^^  tmnks  at  right  anglvc  to  Uio  original  piano  of  strati- 
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Sntino,  and  tlioir  tops  sppAtcntly  rotted  off  at  the  anrfiioe  of 
llw  ancirait  water  or  bog.    In  the  sandstone  which  flllH  thoir 
fotitfior  ara  somotituoa  found  fcrn-lMTOS,  which  had  evidently 
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entered  irith  tlie  seilimeiit  sfter  the  Mumps  lim  don^  ai>< 
become  builow,  and  while  tkey  were  still  standing  under ' 
t«r. 

It  is  siiq)rit)ing  to  obsorvc  bow  maay  fortuimto  coiitliij 
cics  munt  combine  in  a  coal-^cnm  to  furniali  a  TaloAblo  bodjn 
ooaL    To  this  mnet  be  added  a  far  birger  number  uf  cir 
etanccs  to  make  a  prosperous  biiHineM,  iw  will  be  noticed 
chapter  on  the  conditions  of  enccees  in  the  coal-trado. 
while  few  coal-eeams  are  perfuct  in  all  respiKtJS,  there  ant  i 
Ij  anjr  of  tlie  difticiiUiee  mentioned  whii'li  onnnot  be  oreroomJ 
by  the  Ap]>lication  of  the  neceesaiy  akiil,  labor,  and  oxpcDa:. 

From  what  has  already  been  eaid,  ench  readers  m  kno^ 
nothing  wjintmerer  about  ininefl  will  have  learned  that  cot! 
not  found  in  nutseee  extending  to  tho  eur&c«  nod  osaval< 
like  bnildIng-«tone  from  groat  open  <^uarrie«.    Sudi  in«tanc 
as  tlmt  at  the  open  mine  at  Snmniit  Hill  are  xeiy  rare  indeeilij 
and  could  only  exist  to  a  limited  extent  in  the  infiiDcr  of  thoj 
miniug-busiuem.    As  tliis  account  is  written  for  all,  it  uuy  bsj 
well  here  briefly  to  deeorihe  the  plan  of  a  coal-mine  of  the  nKMlj 
simple  kind  in  a  nearly  horizontal  seam.    Fintt,  a  narrow  UihJ 
nel  i»  mined  out  in  the  coal-«cflin,  only  wide  onougli  for  a  : 
rOdul-track,  for  a  largo  or  a  rery  email  ear,  aceonling  to  thel 
thickness  of  the  seam  of  coal.    In  thin  seams,  these  raitroad 
are  very  diminutive.     From  the  main  gangway,  branc^i-r 
ore  made  to  the  right  and  leA,  and  from  tbei*e  are  npen<>d  wltU 
diarabers,  as  largo  as  the  strength  of  the  roof-ruck  and  tbij 
hardness  of  the  coal  will  allow,  and  in  tlicM  the  roof  is  naiiaUy 
temporarily  supported  by  woodtm  props,  as  well  na  by  pillar 
or  purlioQS  uf  the  unntincd  coal  loft  in  proper  |K>£iliot)  for  tba 
purpose  of  support  betwoeit  the  chambers  and  between  the 
and  ibo  roads  or  gangways.    Thns  uur  coal  is  mined  out  undw 
gronnd,  each  miner  working  by  the  light  of  a  tamp,  and 
stautly  milking  bis  worksliop  larger  and  Larger,  with  a 
rock-roof  over  liin  bond,  »  rock-floor  beneath  bis  feet,  and  tli 
side-walls  of  blnck,  nnmined  coal.     (Sm  plate  on  pagu  li'*.) 

The  mining  of  anthracite  coal  is  dono  ebicily  by  bUct 
The  work  of  mining  hitiiniinoiiH  coal  is  done  by  cutting  beneat! 
the  Goal-si'imi  ns  far  as  the  miner  can  reach  with  a  very  'iii 
pointed  slender  pick,  and  also  along  the  side  of  tlto  dtaiut 
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Tben,  Iit  driving  In  w«dg«s  horisontally  along  the  top,  the  nmis 
tt«A\  is  tltrowti  down.  Powder  iii  oocaiiionaUy  used  in  «daU 
tkugo,  tUBteiul  of  wedgcB,  but  tlio  uho  of  it  is  ubjoctioniible,  on 
■coiBiit  of  the  coal  being  tlitu  hrolcen  too  fiac  and  cAueEug  too 
amfc  wtOe  where  it  ifi  denirsMe  to  have  Imnp  or  coarse  coal. 
We  Dunner  of  working  con\,  huwovcr,  dcpendii  uj)on  the  size 
wl  peeDliJtr  cliankcter  of  the  bed,  and  is  tkerctbru  very  ditl'crcnt 
it  tlic  rariuna  regions  and  eren  in  different  mines  in  the  aanie 
n^,  bnt  it  is  work  which  riKiuircit  »kill  and  practice,  partjon- 
UjT  in  tbe  mining  of  bituminous  coal. 

li  ojiening  a  mine  a  single  gangway  is  first  driven  in  the 

ftll««ni,  o  c,'  bnt  it  is  vcr)-  hoou  found  Ihjit  mining  to  any 

Mat  ftnnot  be  done  in  tlita  way,  as,  after  going  in  a  abort 

CitBsce,  say  abont   100  yards,  tbe  air  beoomee  impure,  so 

ri.in  c.-iuuot  labor,  and  even  life  utnnot  bo  enstuinud.    To 

..-:■-:  ihU  ditHcutty,  a  second  gangway,  b  d,  must  be  made 

pmllel  to  the  first,  with  a  croes-paesage,  a  b,  communicating 

fnxD  one  to  the  other  at  the  farther  end.    AVlivn  this  is  done, 

6b«1i  air  will  conic  in  at  one  opening,  cro^a  oror  and  paiut  out 

It  the  othnr.     Thta  second  gangway  is  called  the  air-coone, 

buit  !a  made  to  bo^n  from  a  shaft,  U,  over  which  a  chimney 

EiarMed,  and,  when  neccsuiy,  a  fire  is  kept  burning  at  the 

bnttotiiof  the  nhaft.    The  draught  thus  produced*  carries  up  the 

lir,  and  thus  frc«h  air  la  forced  to  pass  into  the  main  giingway 

or  eatrancu  of  the  minctt,  D,  or  the  down-east  in  tlie  i>liatt,  and 

is  ncRCsaion  tbrongfa  all  the  passages  and  chamberii  in  the 

mines,  by  jircvenliug  comntunication  between  theiu  except  in 

one  dirertion.    As  tbe  gangway  and  air-passagea  are  extended, 

Mr«  u|)eniogs,  e  d,  comnmnicating  from  them  to  the  other  parts 

uf  tbu  mine,  are  nitfiicd,  and  the  old  onc«,  a  h,  cloced. 

A  vi-ry  interesiing  point  in  regard  to  the  ventilation  of 
mmet  ill  tlio  dividing,  or,  sk  the  miners  call  it,  t^itHng  ihe  tur. 
When  mine*  became  <-xlentiive,  tlic  forcing  all  tlie  air  in  one 
corrent  ihroogb  all  partfi  of  the  mines  was  attended  with  in- 
nianuiiunce  and  difficulty ;  the  progress  wU  slow,  and  all  the 
itir[  t'thu  whole  mine  were  carried  through  every  part 

ef  u.         .-  found,  however,  that  if  a  current  of  air  i«  allowed 
to  wloet  bvtween  two  possngea,  both  communicating  with  tha 

■  Fig,  1».  *  F%.  SIX 
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upnaet  or  voniilstiitg  c-Iiitnooy,  it  will  not  all  talsu  Uie  eboite 
but  will  divide  itself,  %  portioo  ^liiig  through  oii<t  mK  of  bn 
iagi  »r  Ipreastfl,  and  the  remainder  tiirough   the  «Uier 


no.  It). 


Strange  to  M7,  it  liu  bcCn  proved  that  the  rjnantity  of  af: 
pAwed  in  each  om,  or  the  eam  of  tho  two  (|uuii(!liuM,  is  v^ 
inach  greater  than  vhat  had  pancd  thrt>ii{^   before  it 
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diridi>d. '  In  otlicr  words,  the  qoantjty  of  air  brought  iitto  a 
"*  tiuH  DAj  bo  incrcMod  by  increkciug  Uio  number  uf  distinct 
enmnts  to  tlio  npotst  shaft.  Tlie  expnnaion  of  the  ii!r,  fmin 
bteoeiiii^  huated  iu  tho  uiincfi,  may  in  part  at  leaat  accouut  for 
tltgnBtor  jMwer  aotiuired  la  the  cnrrcnt  of  iiir  referred  to. 
lW|iro)>er  ventilation  of  mines  requires  some  Itnowledge  and 
ttptrionco,  iind  goud  management  on  the  [Mil  of  the  mining 
a^meer  or  superintendent ;  therefore,  tliia  constitutv*  an  im- 
lurtut  put  of  bis  duties. 


VIL 


THE  FIRST  OR  ALLEGHANT  OOAJ^FIELD. 


Tbe  moet  ttnporUnt  feature  of  th«  NorUi-Amvri<aia  Oun- 1 
tlncnt  In  connection  with  our  subject  is  th«  AUegbanjr  'iiota- 1 
tAin,  tvliich  is  called  tlie  Cumboriand  Mouut«io  iu  tbo  Soutb,| 
nnd  wliicb  contains,  or  ratbcr  is  tbe  eastom  buuiidai^  ot,  thej 
lar^t  and  in  all  respects  tlie  most  important  of  tlie  Ameriani 
conl-rcgions.    Tlic  whole  tcngtli  of  this  motintaUi  is  about  1,SOOJ 
milee,  but  the  portion  containing  co«l,  exteudtug  from  tlia 
northern  part  of  PonDB)'Ivnnia  to  near  the  centrni  part  ofl 
^VUbaiM,  is  about  !:tT5  miles  in  li'ngtb ;  and  the  moru  northern] 
part,  containing  no  coal,  in»j  he  Icil  out  of  i-iew.    The  rat 
reniark^Me  jteculiarity  about  this  niount«in  is  the  great  rogvli 
ity  of  tiUtUuv  of  the  cast  or  ratbcr  wuthcaet  Hmnmlt  of  the 
r1dg«e.    It  is  not  of  an  unusual  height,  and  does  notraryinoc 
iu  altitude,  being  usually  about  1,000  feel  above  tbe  adjoining 
valley  anil  about  2,000  feet  above  the  e«a,  but  it  pursues  aj 
remarkably  straight  course,  sometimes  hardly  diverging  friic 
a  direct  line  for  a  distance  of  i>0  or  00  miles.    Thruu^o 
its  entire  length  it  parsaes  a  uniformly  northeast  coarse,  and 
from  the  Xortb  Branch  of  tlic  8aic[ueltanna  in  FcnusylTania 
the  line  between  Tennessee  and  Alnbatns,  where  its  soullienil 
extremity  is  ao^'orod  by  the  Tennessee  River,  it  is  one  t-on-J 
tinuous,  unbroken  range  of  high  tablc-land,  except  where  it  I 
in  s  great  measure  divided  in  "VVoat  Virginia  by  ihn  K 
,Rivorand  its  branch  tboNcwKivor.andthpwugliixit  til-  ■ 
length  there  ia  no  clean  nit  through  the  range.  Tlic  highest  | 
logical  formatiotiA  are  the  coAl-uK-Mures,  which  dip  wMtwardl) 
at  a  steeper  angle  thau  the  inclination  of  the  mountain,  nn 
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kbgiD  ochcr  and  bi^ier  beds  as  the  distance  from  tlie  tnoun- 
tn  inotasee.  In  Sootliem  Fonneylrnnui  ouveriil  other  ridgvH 
Ncewotofthe  Alleghany  Moimuin,  itHieti  Negro  Moiintain, 
Liuel  Hill,  Bud  ClicACiiQt  Ilidgo,  about  10  miles  apart,  and  each 
illMil  ID  mtlce  wido  at  the  hitft:  crowned  Ly  oongloinorat« 
iwb.— (J.  T.  Hudge,  in  "  American  Cyclopredia.") 

Thii  gnat  Alleghany  coal-region  of  Western  Pennsyhimia 

■d  Voginia  narrows  down  through  Tcnne6«vc  and  tiii>6ra  in 

mnl  jMnillet  fingora  into  Georgia  and  Alabama.     ItA  etuteni 

•t^  is  well  defined  from  tho  North  Brandt  of  the  Susquehanna 

BXonlH>m  PunneyKanla  down  to  01iatt;inooga,  evvrywbvre 

flttJooking,  from  the  crcet,  along  tliat  immense  line,  the  deep 

<ittr  socondary  valleys  botwoen  it  and  the  great  concentric 

ODTe  of  the  Hi^iiandB  in   Nov  York,  Konth  Mountain  in 

Fnnqrlraiiia,  Blue  Ridge  in  Virginia,  and  Smoky  Mountain 

istlMr  south.     Its  wOBtvni  adge  is  ei-erywhcro  more  imcurtuio 

iDii  mcan'Ii'ring  from  iU  gentle  dipH,  irre^ilar  denudation,  and 

IttanJoK  out  of  those  immense  deposits  of  aandsttMie  and  eon* 

j^mwrato  which  fringa  its  DiiBt«ni  edge  witli  parallel  subordt- 

ulQ  BMUDlains.    Tliis  gnsat  ooal-rcgimi  may  he  said  to  hare 

00  spare  uD  its  eastern,  but  innnmerablo  spurs  on  its  westeni 

B»rf[in.    Toward  the  northeast,  Uiu  rising  of  it«  sub-basins  in 

tiul  ilirodioii  brings  it  to  an  end  along  the  line  of  Xew  York 

i^le  in  six  long,  slender  parallel  fingers,  on  the  top  of  which 

die  lott  remnants  of  the  lowml  seams  of  coal  linger,  im<i  are 

■iuvil  at  Illossburg,  Towanda,  l{aletnn,  and  the  Mahoopeny 

b  Peiinsylvauia.     Such  is  also  necessarily  its  luamit^r  of  tenni- 

nstiug  sontliward  in  Gcor^gia  and  Ahibama,  in  the  three  or  four 

ivf:  monn  tain-prongs  the  Lookont,  Hsccoon,  and  Htmtjtvlllo 

Uitiuiiains,  whtdi  all  rul«in  upon  their  sumuiits  fragmentary 

pstcbiM  of  the  00*1,  including  the  one,  two,  or  tlirco  lower  beds. 

-(J.  P.  Lesley.) 

Altlioagb  it  will  be  nocemtaj  to  describo  the  coal-regions  as 
iLvy  are  dit-ided  by  Slate  lines,  yet  Et  is  important,  in  the  first 
fhm,  to  get  a  corrwt'  general  idea  of  (his,  the  first  or  eastern 
ttatfleld  ns  a  whole.  "  I'his  gritit  coal-field,"  says  I£<^cr8, 
"  alinusl  the  largest  expanse  of  continnons  ooal>measnres  in  the 
vorbl,  poescMuaa  length  of  ST>'>  niiW,  and  u  maximnm  breadth 
brtwccn  Ita  eoatern  outcrop  in  BouUieni  Pennttylvania,  and  its 
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west«ni  in  North«m  Ohio,  of  about  180  mllos,  wliilo  It  t 
alwnt  50,000  sqnnre  miW  of  tlis  enrthV  Burfnce." '  It  ex 
ae  bwi  already  Ix-ou  tutid,  trom  Xurllieni  Futmeylvau 
Middle  Alabama,  {Wrallel  witli  the  Appalachian  moa 
cbftiitH  eaot  of  it,  many  of  whose  rid^s  rise  within  ite  bi 
and  iitfliiUte  vallcyii  of  the  ooaUboaring  strata. 

A  good  general  idea  of  ita  strndure  can  he  obtained 
oftrcftil  study  of  the  rivvra  by  vhiob  it  is  drained,  assist 
brief  deacriptionR  of  its  forumtton.  The  g«ot<^c»1  ouant 
oS  the  Alleghany  Mountain  on  the  east,  is  found  on  th« 
side  of  thU  great  ooal-haniti  in  the  anticlinal  axis  pi 
throngh  the  west  end  of  l^ke  Erie,  where  it  forma  » 
islands,  mid  which  extends  theiioo  in  a  southwestern  dir 
pftAt  Cincinnati,  and  tiience  through  tlie  centnl  part  of 
tncky  Kud  Teoueesee.  For,  altliough  there  is  no  mountaii 
appearing  on  the  surfaoo,  it  being  a  low  and  bnnd  a: 
elevation,  there  has  evidently  l>een  a  vaat  nphearal  of  the 
rocks ;  su  that,  if  wo  ran  iniHjfiuu  tboirrc^arly-dlspOMd 
deposits  of  drift  and  soil  removed,  or  the  denuded  form 
restored,  we  would  xee  this  ha  the  weiitem  rim  of  this 
boein  Ironi  which  all  the  rocks  of  Eastern  Ohio  dip  east 
just  as  from  the  eastern  brow  of  the  Alleghany  Mountaii 
dip  westnitrd  and  those  of  Northern  Pennsylvania  i 
ward.  Tlie  outer  bordcn  of  this  rast  basin  in  Ohio,  froti 
einnati  to  the  Scioto  Itiver,  contain  no  ooal,  whidi  isconfii 
the  interior  space  or  enstem  part  of  that  State,  where  thei 
foundation  of  conglomerate  rock  has  preserved  it  for  oi 
On  the  western  border,  in  Ohio,  the  Sekito  Rirer  is  seen 
off  southward  by  the  outcrop  of  the  conglomerate,  whi 
drainage  of  the  c<)ii^li)mer»1u  upper  sarfaco  is  CMtwurd  ia 
bosom  of  tlie  basin.  On  the  norlhem  boundary,  in  Pel 
rania,  of  what  is  left  of  the  coal-basins,  the  WcMt  Krancli  i 
Snsquelianna  cats  throu^t  and  across  the  northern  1 
points. 

Along  the  uniform  castcm,  or  nthtr  northeaat  and 

>  Jhf-  fiillovlnp  an  (h«  arMii  uf  th«  pottkm  in  Mrh  Kuw^  «li. ;  Pmai 
19,!;(;  lUnU&d,  UO;  Obiu,  10.000;  W«l  ViigteU,  1S,«CK);  £Mi«n  Ki 
8,088-,  TtniKOMa,  »,100i  4bi1  AUtianu,  li,UO,  a  in  all  SS,?.8T  tiiiumiiUM, 
of  i'eaiuTlTWUB  >nd  Euttro  Eeotu«k]'  an  the  rMull  of  aurttjt  anil  carcIV 
btiim  1  thn  otbm  an  nlliriatn,  and  probaU;r  aeme  or  ihon  ar«  Mt 
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teri  \x»tu\»ry  of  the  Allcghmiy  Mountain,  liun<]rodi)  uf  miliss 
b^  110  itreuns  of  any  ma^iitude  flow  out  of  it  eastward,  ita 
Hn^l,  Hliiqi  <k1^  I'ortiiing  tlio  uiuHt  iiiiifonn  divide  or  watvr- 
tfaeloffl  tKe  continent.  A»  we  follow  it  farther  south,  wcmc 
*  following  along  ita  viiiiton]  uiitcrop,  seek- 

-.   1  :..;  ..  f-'^-Ags  westward,  fmio  Virginia  to  Alabama, 

Bb!  it  finds  it  at  the  great  rift  tbronglt  the  narrow   neck 

(f  ^  vwt  ooa]>liol(l  at  Chattanooga  Just  as  the  Korth  and 

ITot  Bmn<:lieA  of  the   SuH|tiehanna  cnt  acrosfl  its  narrov 

IMImjd  extremities.    Bat  the  rivers  and  etreams  in  the  in- 

■  of  tills  area  ebovr  in  n  aio«t  striking  manner  its  haiuii-liko 

I  u  Gtr  flontli  as  West  Virginia,  and  ita  general  Btruclure. 

)  Alie^lianjr  Itiwr  drains  it  from  nrar  the  aoutlt  border  of 

ITrr  York  down  over  the  south-dipping  s^trata  throufch   llio 

unlicni  central  part  of  the  baein.    The  Beaver  Hiver  and 

«t&er  duoUcr  streams  porfomi  the  ^mu  office  a  littlo  fartlier 

«M,  while,  aa  before  noticed,  in  Ohio,  the  Muskingum  liiver 

inj|  nf^ter  shorter,  ainal I cr  tstroiims  within  the  coul-baiun  empty- 

II  t)io  Ohio,  indicate  the  dip  of  the  rocka  in  tiuti  <jiiitrt«r. 

l:«1  tlie  DtraageBt  of  all  U  the  anomalous  coiiree  of  tlie  Monon- 

jpdwb  Ulver,  almoet  the  only  one  in  the  United  States  which 

Ian  northward,  not  belonging  eitlier  to  the  ity^tem  of  rivers 

vliirJi  6i>w  into  the  Atlantic  nor  apparently  to  IhoHc  which 

low  into   tlie  MiH«iasip])i,  bnt  simply  the  water-n'ay  for  the 

lutrior  of  this  great  coal>basin,  running  northward  to  tJie  Ohio 

iftb  but  liltlo  fall,  and  kcopiii^r  in  the  same  geological  level  in 

(he  Barren  HMeurcH  midway  between  tlie  upper  and  lower 

ifiteou  uT  coal-seams.   Ita  neighbor,  the  Youghiogheny,  einpty- 

bg  inlu  it  from  the  southeast,  indieat«e  the  same  basin-like 

fareiation. 

Then,  finally,  the  Ohio  makes  s  ditoxtr  northwestward 
tniund  the  iijipor  codd-mcasnrce  and  nmtt  down  (he  middle  of 
th<  ^'at  coikl-tield  against  the  shnles  of  tlte  Itarrcn  MciiMurM, 
»  Gir  0*  nurlington,  nt  the  ICentucky  line,  and  then  turns  and 
llnnka  tuiriMii  the  lower  n>ckH  toward  Cincinnati.  South  of 
llieOliio,  en  the  west  side  of  tlie  basin,  the  KanawJia  cuta 
aaotiiw  conrso  throngh  the  r!m  of  the  baam,  making  a  large 
■moimt  of  tho  ooalnwatna  more  aooessible,  and  its  valley  vritli  Its 
tuBBcb  t)ir  New  lUver,  08  before  nottoed,  being  the  only  water* 
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ooorsc  tliruugli  tlic  coiil-tiicuttirw  frtHn  eajtt  to  woHt  iu  titu  w 
1«ngtli  of  the  field.  The  Big  Sandy  and  the  heail-water«  ol'  t 
Cumborianil  are  tUrwivn  off  wc-stward ;  ami,  limilly,  thu  Boutl 
ent  detscbed  AJabunn  coal-ltbid,  dipping  •outlttrHnl,  shows  tba 
fltmcture  and  inclination  of  the  etruta  hj  tlio  eonree  uf  the  Big 
Wairior  and  its  bninL-he»,n-ilh  a  tJUI  ufl/MXl  teot  down  to  Tns- 
caJoora-  There  is  no  slieet  of  water  within  tlio  bouudariea  of 
this  great  ooal-fiuld  doftcrviug  the  name  of  a  bike.  Further  d 
taik  on  Iliio  subject  will  be  given  in  oonaidering  the  i>L-T«nU 
regions  eeparalely.  The  reader  is  particularly  referred 
Prof.  W.  B,  Itogcm'e  fine  dcwription  of  the  gotiend  plan  and 
structure  of  this  vaat  coal-fonnation,  which  will  bo  lound  undsr 
the  heading  of  "  Wert  Virginia." 

In  looking  orcr  thU  very  oxtcnalve  region  of  countr}',  whieh 
is  to  richly  supplied  with  mineral  coal  of  every  variety,  an4 
obeerving  tlie  groat  number  and  fine  eizv  of  the  eeonia,  many 
roaden  will  be  liable  to  over-estimate  the  real  prok-nt  value  is 
n  commercial  sense  of  tliu  laud  which  contains  it  and  tUo  acc«t- 
eibility  uf  Its  tninenil  treaflure^  Let  iu,  tboreforo,  make  some 
corrections. 

It  is  easy  to  define  on  a  map  the  varieties  of  the  snrface, 
ducb  aa  mountains,  valley*,  and  pmirie«,  or  even  the  nature  of 
the  soil  and  surdaoo-roclu,  or  tlie  {^logical  formations,  but| 
until  the  treasuroB  beneath  the  eurface  h.ire  been  devolopsd  bf 
mining  or  Mardiing  for  thuin,  all  tluit  a  geological  maii 
sitow  as  to  the  coal-fields  iii,  to  define  the  limits  of  Ilio  syetein 
of  snr&co-roclu  iu  which  experience  has  proved  thAt  coal  may 
l>e  expected  to  be  found,  lliia  system  of  rocks,  called  the  Ch: 
bonifcroufl,  is  generally  several  hundred  feet  in  thickness, 
and  embracea  not  only  tlio  beds  of  coal  and  the  rocks  immo- 
diately  over  them,  but  also  those  upon  which  the  coal  is  placed 
whieli  fonns  the  foundation  or  floor  of  the  coal-formation. 
These  lower  rocks  belong  scientifically  to  llio  Carbon ileroui 
fomiatioii,  bL-eaiiso  they  contniu  fossils  of  coal-plants.  Occ*- 
sionally  small  seams  of  coal  are  found  iu  them.  Some 
tbM*  formations  are  of  very  great  thickness,  covering  a  widi 
area  ontside  of  the  coal-seams,  and  therefore  form  a  propar 
subject  for  dodudion  when  we  come  to  scrutinize  tlib  ares  of 
actual  coal-producbg  territory. 


nS  PRBSSNT  VJktDK  CONSIDERED, 


t07 


Ib  Buny  iiluco,  too,  thv  coal  i»  found  only  on  the  higtie«t 
|pOan<^  on  the  snmniiU  of  tlie  IiilU  or  niuiiiit;im»,  the 

.nltvi  :  -  ] ,;  jjBtitiito  of  coal.  But  the  umatl  Acnle  on  wbicli 
■|i* sro  (Iruuti  docs  uot  permit  tliu  |>r<jpur  rcprosoDlstion  to 
'Uutreof  tliese  barren,  intcniiMiate  spacen,  or,  frum  tlio  want 
if  fall  knd  oorroct  gcologioul  Hur^-cye,  wo  Iwto  no  proper  data 
ftrtbuconvctions.  In  aoue  localities  tlioro  niny  be  one  largo 
«  upper  w-am  of  eoal  whitrh,  oitlier  from  its  hiim?,  or  the  eiipe- 
tkrijaality  of  it»  coal,  i»,  in  tliv  present  stnto  of  tlio  coal-nmr- 
bt,  lliK  on]y  one  that  is  arailablc  or  valuabW,  and  which  luaj 
wrera  (^I'lnpnmtivcly  litititi-d  nri<n,  while  there  are  ulher  lower, 
■illtr,  l«M  v:ihinMo  «o»ni»,  ur  of  iiilVriur  quality,  but  uxtciid- 
faf  UTcr  a  far  j^ater  extent  of  territory,  or  pGrhaps  hnried  at 
uiiUDceesihlc' do|>th,  nud  which  arc  Hrarecly  vvcr  uieutionvd 
« iboaglit  of  by  tlie  land-owner,  A  gnod  example  of  thi«  is 
tk  grvat  Pittftlmrg  ecani,  and  the  Barron  Mciiearee,  more  than 
SWftet  in  thic-kncse,  which  arc  immcdiiitely  bcni-ath  it.  The 
btlfr  ha*a  vrido  extent,  covering  oAen  very  large  areaa  to  ft 
pnX  depih  when)  the  topography  ii  such  trn  to  postpone  for  a 
IfO^  ttin«  the  probability  of  the  dccply-buricd  lower  coal-mcu- 
am  bning  mined. 

AiM  to  all  this  the  want  of  railroads,  or  navigable  streams, 
cr  oIIkt  aveniii'S  to  market,  tlie  large  aimiuiit  of  ctipitid  ro- 
<jtintl  to  make  xiich  improvements,  to  open  mineB,  and  carry 
M  Diiiiiug  operations,  the  many  contiugctieie^  and  rUkis  attend- 
ing tke  coal  bu4iiicfu>,  wbidi  are  given  more  in  detail  in  a  mib- 
wiUiit  chapter  on  the  coal-trade,  and  Uil-  want  of  demand  for 
tli»  f\iiJ  withju  A  pro)>cr  distance,  for,  after  all,  coal  ia  only 
Tihnlilo  wlitrru  ihen^  is  a  consomer. 

Tke«o  aro  some  oj'  the  reasons  which  sltould  IcMcn  tho  euvy 
yiUftii  llkOM  who  have  no  coal  might  feel  toward  some  of  the 
JtmKHon  lit  theeo  ooal-rc^on*.  In  ^onie  n^poctE,  conl  in  the 
imnul,  like  a  good  miil  on  tlto  sarface,  Ia  not  valuable  in  it«elf 
or  aloiie,  tnit  ta  only  a  pbco  where  tliat  wliicli  is  useful  to  man 
<-.:•■'  '       !  by  the  ux]wnditure  of  labor.     8lill,  with  nil 

III  :)uil  maybe  made,  tliis  grent  Alleghany  coid- 

fidld  ia  vae  of  remnrkablo  and  ovcti  of  wonderful  extent,  almost 
Um  bufcut  and  most  valuable  in  tho  world,  and,  considering 
tbe  uiUindte  regions  u  a  part  of  it,  it  producea  every  possible 
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Tsriety  of  tho  bc«t  qun1!tic«  of  fuel.  "  ^o  political  eoono 
now  would  dare  to  estimate  tlie  prc&ent  or  fiitnre  ridic* 
people  and  tboir  re«oiiroos  -n-ithout  taking  for  a  basis  of  hu 
culatiuiis  tlio  fitcilities  for  procuring  n  supply  of  coal.  The  r 
celebrated  geoj^phera  and  philosopliers  of  our  time  hav 
tort«d  tbat  tbc  Continent  of  2Jortlt  America,  and  vepcdal^ 
valley  of  tlie  Mississippi,  would  at  a  Aiture  day  become  in 
itedby  tho  densest  and  most  civilized  i>opulation  of  the  m 
becatide  it  lute  iu  ita  oxtvuitivo  i;oal-lie1de  tlio  larfinutit  amonD 
iKial,  tJiat  originator  of  indnstrial  life." — (I>e»qoeretix.) 

Another  very  interesting  subject  in  connection  wii 
great  oonl-ficld  h,  the  dii^tribution  uf  tho  eoTcral  klndfi  i 
produced  in  ita  various  parte. 


i 


y^tfrtAvxtit^m,  Gradation  <f  ih«  Ck>al. 

The  rariety  in  the  kinds  of  coal  found  in  ditterent  locali 
suggvisU  the  inquiries  as  to  whether  it  is  fortuitous,  or 
tJiero  is  any  general  law  by  whieli  it  is  governed  ;  whs' 
law,  and  how  is  the  effect  produced  T    In  a  universe 
by  law  there  niuitt  be  xoiue  s^'eten)  to  the  co«l-formatioD 

One  of  the  most  obvious  phenomena  in  regard  to  our 
sylvania  antliracite  eoal-fields  is,  that  the  hardest  coal  is  fi) 
In  the  cast  ends  of  the  tint  and  second  coai-barins,  contid 
very  strongly  with  the  soJt,  free-burning,  Herat-antJ)nicN| 
their  wcet  enda.  The  line  of  gradation  in  eoftneas  m^ 
first  glance,  a))pcar  to  be  from  east  to  wc«t,  ])brli»p«  on  aoes 
of  these  two  ^elds  lying  nearly  in  that  direction.  But 
obaer^'ation  will  show  uh  that,  in  fact,  tho  oouree  of  t1 
grcssion  is  from  the  southeast  toward  the  northwest, 
crossing  this  course  at  right  angles,  and  thus  correspond 
nearly  wltb  the  general  euur«e  of  the  Atlantic  coast,  *u 
represent  the  crest,  aa  it  were,  of  the  wave  of  change-— U| 
a  geological  map,  tho  soxitlieast-northwest  course  woidi 
strike  the  fetony  aTilliracitv  fields  of  Kbodo  Island  and 
clmsetts,  in  which,  under  a  high  temperature  and  iutciua 
uro,  all  vuUtile  mutter  haa  been  expelbd,  and  all 
impreaaiona  obliterated. 

The  next  coal-field,  as  we  more  tlic  line  ■>' 
the  Old  Lcliigh  Navigation  Company's 
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ik,  tlivn  the  Hazcltoa  Benrer  M«adow,  and  other  T^high 

UoM,  Wfom  rererrcd  to,  prxMlDeing  the  hnrdeet  nntlinicite, 

lUtLifpf  i»ec«liftr  valae  for fimndeiy  purposes, io  mclliitg  [lig- 

imiL    A  little  farther  northwestward  oomeB   the   Pottsville 

ttit,c4  A  modiiim  lutnhiciw;  and  here  iil(o,b,v  thU  rule,  vm  arc 

b  ike  lino  nf  tlie  Great  Korthem,  or  Wyoming  and  I^ackji- 

nnu  coid-tiold.    Tiii«  third  cwil-tJi'ld  lic«  lu  nvurly  ft  north- 

M  Hid  eoiithwMt  ooune,  and,  according  U>  thu  theory  pro- 

[Hnl,  it  fibttuld  prodncc  throitghout  its  entire  length  from  the 

■H  feanu,  B  nvariy  uuiform    ciunlity  of  coal  as  rc^rtls  ita 

ladnM.    Thui  iit  found  to  he  tho  ca«o.    If  there  be  any  ob- 

(■nUe  ditTerence,  that  produced  by  the  Delaware  &  Hudson 

QumI  Company,  iu  tho  north  horn  of  this  cresccnt-Bhaped  tield, 

ikald  b*!  a  little  the  Imrdist,  and  tliat  from  Nnuticoku  and 

SidvliJimy  Uie  eot^eeit.    Tliat  prodaced  in  tlie  central  part  of 

At  fiald  nt  Scranton  and  Wilkeebarre  eliould,  in  obedience  to 

lU  lliL>orT,  be  (.•f  tho  «amo  ^nernl  character  aa  that  from  the 

wntfeain*  uf  tlie  Mahanoy  and  of  the  wident  portion  of  the 

UqrDtill  buins.    As  wo  move  onr  line  Cirther  northwestward, 

h  fint  poascs  the  extremitr  uf  tho  loathcrn  fork  of  the  first 

BiUcM,  thou  tliat  of  the  north  fork,  while  the  line  hag  not 

omtb  pBiaod  Bhaniokin  in  the  second  field,  leaving  tlio  Trevor>- 

tun  lad  of  that  field  the  softest  of  all  the  anthracite  cual  in  the 

llino  raipoua — at  it  is  known  to  1)c.    It  x»  thu«  doieribvd  in 

the  State  Geological  Keport :  **  Paesing  the  meridian  of  the 

^Umiikin  Gap,  tho  coal  anguire*  a  een^iblo  quantity  of  Inflain- 

oaUe  gaa,  i-arbnretted  hydrogen,  cbaracteristic  of  the  bitumi- 

Dim  and  aenii-hituiuinout  cIbm  of  coola,  and  tlio  pra]>ortion  of 

Ail  inf^edient  seems  rapidly  to  inL-reuse  as  we  draw  near  to 

Ihe  ntreinity  of  the  baiiin.'    It  teems  to  exist  in  the  coal  in 

Ik  gaMMtn  form,  or,  if  a  portion  ia  in  a  condition  of  liquid 

UtaiMD,  it  ifi  in  quantity  too  minute  to  cauee  the  coal  to  soften 

Md  ffirm  coke.    The  coal  ia  tlierefure  to  be  regarded  m  an 

ntlineite,  but  of  modified  properties." 

It  mifiKt  have  l>een  noticed,  in  paeetng,  that  the  character 

of  tbo  ix>al  pniduced  in  the  two  prongs  at  the  eaat  end  of  Uic 

SehtylktU  baaina  funna  no  exception  to  the  «upi>o«cd  rule,  being 

s  little  larder  tlian  the  Shamokin,  and  soft«r  than  the  FottaviUe. 

'lb,  D«daa«iMBluih<r*tlMraitlieB,baiamiU«ehaaettBthiMUhrMiUh 


Fnssing  northwest  orer  an  intorracdUb)  space  in  wljtdi^M 
coal  iit  lottml,  wo  next  iiiovt  w-itli  titc  dctaclHM)  Msnii-anllitfl^| 
oonl-field  on  Birch  Creek,  Sollivaa  County,  Pennsirlvaiiix,  v)i{^ 
p0S6M««&  tliu  diaractcr  wluch  it»  liitltfttiou  roiiiircs,  tiflnin 
the  (Vtctiire  and  g«ncnil  appearance  of  »enti-bitiimiiiunii  ooa 
but  bnming  in  all  reepects  like  anthracite  of  a  soft,  free^uming 
variety,  being  even  Roftor  thnn  the  Shamokin. 

1'lie  Herui-hituminoiu  coal-field  of  Illoitsbur^g  and  Rarclajr, 
Northers  PcnnsvU'aiiia,  the  next  in  order,  and  that  of  Bro. 
Top,  tn  the  soiitheni  part  of  the  StAtc,  »nd  tlic  Ctimberbui 
coal-region  in  Western  Uarylnnd,  as  well  &b  the  intennedlsl 
basins  of  Snowshoe  sod  Fhillipfiburg,  Ponnsylrauia,  all  pn 
duce  coal  of  the  came  general  deecnption,  and  all  iii<  in  th 
same  northeafit  and  eoRthwest  course.  This  zone  of  coal  is  « 
a  transition  kind,  and  the  changes  seen  in  all  coal  eWwherd 
soatlmst  or  northwest  of  this  lino,  seem  to  nhow  that  this  Ii 
the  only  part  of  the  coantry  in  which  ihi§  [wcnliar  quality  oi 
dry  seini-bitiiininons  coat,  making  a  good,  hollow  fire  fortb« 
blacksmith,  may  be  expected  to  be  found;  but  it  might  bt 
looked  for  anywhere  on  the  east  side  of  the  Allegtumy  coil' 
field  soutliwcct  (Vom  Cumberland,  Miirylnnd,  orcn  ilown  H 
Chattanooga  or  Tuscoloosa,  Alibama,  idthougfa  the  aoutlun 
extension  may  represent  a  more  central  port  of  that  great  field 
The  Tennessee  coal,  by  its  analyeiB,  must  be  semi*bitnminoni. 

The  iiittiilnted  character  of  tht;  Pennsylvania  iiemi-liitiiiut 
nons  fields  does  not  pennit  ns  to  fix  tlieir  original  width,  bii 
Uita  coal  eecms  to  extend  into  the  eontbeaatem  edge  of  lb 
main  body  of  the  AU^iany  field,  and  becomes  more  bitom 
nous  toward  Johnstown. 

Prof.  H.  D.  Rogers  aMertained  by  analysis  in  1S»T  that  tl 
qnautity  of  Tolatile  matter  in  the  coal  of  the  great  AUt^tan, 
ooal-field  increased  in  a  northwcstem  direction  Erom  l(t  po 
cent,  in  the  eoutbeaat  to  60  per  cent  on  the  Ohio  River.  H 
further  reports  tliat  thie  progression  is  obw-n-uble  in  the  fiflin 
bud,  as,  ft>r  example,  the  Pittsburg  t-e-Mti,  which  contaioa  1 
per  cent,  on  the  Potomac,  in  the  Cumberland  basin,  81 
cent,  at  Blairavillo,  and  13  per  cent,  at  Pitt«biirg  and  on  tb 
Kanawlui.  The  Brier  Hill  coal,  in  Ohio,  which  hn  staco 
dereloped,  contains  as  mncli  as  40  per  cent 
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Id  tlw  norUiweatem  part  of  Ui«  AJlcglintiy  oo*l-rogioD  near 
ikSlntc  line  nt  Youi)g«town,  Ohio,  and  nlioiit  Sliaqi^burg,  on 
lbtPniii«>')vati[a  eide,  is  found  this  pocnliar  aud  very  valuable 
iatinilod  apliot  coal,  knoivn  in  tliu  ri^aii  Ha  "  bWk-conl," 
U|Ut  MtMm«d  for  »ini<.'Itiiig  iron  in  the  Mnlioninj;  V'alloy. 
lltbo  rotntiuindfl  a  large  market  at  and  from  the  porle  of  Erie 
u(  CleveUnil,  ae  a  (tnio  and  bteiun  co«l  in  rho  WvMt.  The 
Bf  Ifiiddf  i-oal  iniiicd  at  Carbondale,  Illinoin,  nnd  brought  out 
IpGnnd  Tower,  on  the  MtsaJiiaippi  River,  below  St.  Louis,  nnd 
Iktof  Chester,  ore  of  a  qnnlity  somewhat  Himitar  lo  the  oolv- 
ItMed  Onnfibj  and  i!rii-r  Hill  coal  above  do^cribed,  ami  lie 
Hulr  iu  a  Bonthweetem  direction  front  the  Toungstown  and 
ftirpibofg  region. 

A  fcood  ([nality  of  «wl  occurs  at  Bnutil,  in  Clay  Connty, 
Iidiua,  bctircwn  Tcrre  Haulo  and  Indianapolis,  on  tlie  ea»t 
tiftift  the  niinois  coal-field,  which  has  been  BuccosefiiUy  used 
h  Uul-fnniaci^.  This  ia  the  niucli-talked-of  b1o«k-eott]  of 
bdiina. 

TIm  Kova  Scotia  and  Xew  Bnmen'ick  coal-rcgion»  are  in 
A*  tune  coal  pArnllcl  with  fomc  partii  of  the  Allt.>gbauy  re- 
(jam,  prodiii-ing  )>i luminous  cool  of  the  eainc  iiiinlily.  Tho 
■ypowd  meridian  line,  when  traced  for  long  diatanccA,  like  all 
Xitnn'*  liness  probably  attKiiiite»  n  curving  form,  confonnable 
to  tiiv  grcAt  flexun-B  of  the  continent. 

Rut,  ao  wo  extend  our  obwrrations  fHrtlior  to  the  northwest 
fal«  Itie  other  ooal-ticldi),  we  meet  with  other  important  ehnugce 
h  tlie  tharaeter  of  tho  coal,  the  most  noticeable  of  which,  as 
tfaeUofi  it4»  eriintiTiiic  value,  is  the  prc-toticc  of  a  Inrgcly-in- 
cnued  (|uanttlr  of  water  and  sulphur.  The  coal  of  the  AUe- 
ghwy  wj.d-tiehl  It  to  uniformly  dry  tliat  the  quantity  of  water 
U  tiiotaiuA  t«  acaroely  ever  notii-efl  iu  the  tables  uf  analy^u. 
I'lT  nil  the  useful  purposes  to  whidi  coal  can  bo  np])licd,  that 
I^uced  in  the  great  .Vlleghany  coal-field,  estcndiug  from  To- 
maib  and  llloiisbitrg  in  Xortlieru  Pennsylvania  to  TnscalooM, 
Aklioma,  imd  from  Maiich  (*hnnk,  Pennsylvania,  in  the  east, 
d)  Uiwillun,  Ohio,  in  the  we^t,  is  very  fiai-  superior  to  any  other 
mal  uD  thU  continent'  Tiie  coa]«  of  the  TUnoifl  and  Jiiesouri 
n^ttoi  are  highly  charged  with  water,  those  of  northom 
SOhuk  eontatniiig  as  high  as  1^  per  cent. ;  bcnco,  aad  becatue 

■  BiMt4  lbs  loiUuu  tad  X~ot>  ScmI*  sMk, 
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they  are  so  sulpburous,  they  disiategrate  rapidly  on  ezposm 
the  atmosphere. 

Moving  our  parallel  &rther  Dorthveetward,  we  come 
zone  of  inferior  coal,  mined  at  Jackson,  Michigan,  an 
BelleviUe,  BlinoiB,  St.  Lonia  being  supplied  from  the  Is 
Also,  farther  northweet,  we  have  that  produced  along 
northern  part  of  the  Illinoia  coal-field,  at  Wilmington  an< 
Salle ;  and  sonthwest  from  them  is  Berier,  in  MisBonii, 
miles  west  of  Macon,  on  the  Hannibal  &  St.  Joseph  Baili 
They  are  equally  BulphnronB,  and  contain  so  large  a  -penxa 
of  hygrometric  moisture  as  to  fix  them  in  the  same  clsas  bej 
question.  But  as  yet  there  appears  to  be  but  little  evidenc 
any  gradation  ui  the  IIIinoiB,  Iowa,  and  Missouri  coal-fit 
They  appear  to  hare  been  beyond  the  influence  of  the  n 
morphoeing  agencies  which  improved  the  ooaX  farther  toi 
the  east.  Bnt  there  is  evidence  of  their  effect  in  Arkai 
where  a  semi-anthracite  or  semi-bitnminons  coal  is  produce! 


vm. 
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.  FonsTt-vAxu.  bfts,  witbin  her  borders,  not  only  all  the 

anthracite  ooal  of  Ani«ricA,  but  eho  po«e««6e«  tiie  finest 

of  bitniuinoiu  coal,  not  8ur[)A»«ed  by  any  for  the  beaat; 

itnctare,  and  affording  every  variety  of  that  deecriptioD 

«m1  of  the  best  qualitiee,  and  in  a  very  accoedblo  form.    To 

mU  nuupprebeneion  as  to  the  eitnation  of  Uiifi  coat-re^oo,  ft 

IJiBte  It  tlu9  eaatem  part  of  the  State  outside  of  the  hittimi- 

Mi  ooal-fCfpon  is  first  neccsBanF'.    The  eoutltooet  angle  of  the 

iHItt  froni  Pliiladclpliia  northwestward  to  HarrlBbiirg  and 

SmSd^,  may  be  oooaidered  a«  a  fertile,  nndnlating  plain,  rising 

pi4ually  to  an  elevation  of  from  150  to  8W  feot,  compoged  of 

kill  Uia  uldiMt  and  the  newest  roeka  of  the  State,     lliiit  plain 

((tbe  AUaotic   elope  i»   bounded   on   the   northwest  by  the 

Stotti  Uountain,  which  runs  from  Euston  to  RcJtding,  and  then 

villi  B  l(rii|^  intt^Tval  begins  again  west  of  tlic  SuM|iieltanDa  be- 

(■MS  Cumbvrlnnd  and  York  Coantiea,  and  runo  through 

Hunt,  t'ounty  into  Maryland  and  Yirginia  under  the  name  of 

1^  Blue  Iii<Ige.     This  ridge  is,  in  Pennsylvania,  a  stony,  nar- 

mv  muimlain,  only  400  to  500  feet  high  above  the  adjoining 

nlltj*,  and  composed  of  primary  rodcs  and  Pot»lam  eand- 

rtone,  the  lowest  in  geological  position  of  fossilifcrous  rocks. 

FroRuding  uorthweetward,  crocking  the  Cmnberland  Valley, 

litiA  Is  from  10  to  18  miles  wide,  composed  of  Trenton  lime- 

tkmt  and  Hndson  River  slate,  the   next   two  foniialions  in 

(•oliftnl  order,  we  now  come  to  a  scries  of  ridgee  and  nar- 

Km  Tallrys,  the  first  of  which  is  the  Blue  Ridge,  called  by  the 

ladiHU  tlie  Kittatinny,  or  Endless  Mountain,  being  a  continu- 
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oQs  monntain  which  nowliere  subsides,  trat  only  here  and  tiiom 
bIuAd  iU  cruet-lino  bv  u  jog  or  eet-off,  and  lijie  no  intorrnptioa 
except  Mt  thfi  five  river-i)ii«8es  or  watcrgiifM,  bjr  wliidi  tlui 
rivers  Delaware,  Leiiigh,  Scha^rlkill,  SwaUra,  and  SiuqtieliHi- 
na,  fiow  tlirougli  it.  Wilb  Uieee  oxcoptions  U  is  one  eootina- 
0U8  mouiitaui,  about  50ii  fcot  high,  fVom  Rondout,  on  Uiu  Had- 
Boo,  aouthwcstward  through  New  Yorli,  New  Jemr,  mil 
Pennej^K'niiia,  to  Franklia  County,  on  the  borders  ot'  Main- 
land, a  <listanco  of  about  240  milos.  It  i&  conipoeed  of  Ontito 
conglomerate,  with  Medina  nndatone  on  its  veitem  slope,  tf 
forming  iu  second  ridge.  Going  on  nortJiweetward  this  nwUk- 
tain  is  Riicceeded  br  a  complex  ch«in  of  long,  narrow,  Wf 
level  Esn<lHtnne  mountain-ridgee,  tep»ratcd  by  long,  iiiinvw» 
parallel  shale  and  limestone  vallcyft,  whicli  are  tlie  reenli  vi  %a 
elevation  of  the  strata  or  earth's  crnet  in  long,  dender,  jwniUil 
wavea,  and  of  the  wearing  away  of  those  wavea  by  water. 
This  is  a  region  more  than  SO  miles  wide,  emhmcing  tbo  ooim- 
ties  of  Bedford  and  Fulton  oa  the  couth  lino  of  the  Statti,  nnl 
extending  nortlieastwardly  aeroM  Pennsylvania  to  Wnyno  and 
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Pike  Oonntiea,  and  composed  of  the  otlier  gcologic«l  frrrmi 
tiens  below  the  coal,  but  including  the  anthracite  caal-regicm: 
Tht«  ri-ntiirkablc  di«trict  abows  a  degree  of  disturbance  can 
by  uphoavalit  in  a  wave-Uko  form,  and  a  bending  or  forring  o 
these  vast  waves  together  apparently  by  a  force,  applied  frwi 
the  Bouiheost,  which  is  truly  wonderful,  the  waves  lieing  ofte 
thrown  over  paat  the  perpendicular,  and  then  the  broken  an' 
QXpoted  edgee  of  the  etrate  worn  aud  washed  olf  or  di^nud 
in  a  manner  and  to  an  extent  which  nothing  that  we  now  so 
(n  Katoro  would  enable  us  to  understand. 
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B      TWt^eute  of  Uiesb  (liMtnrbiug  forooi  arc  riKible  (o  n  Iobb  ex-          ^^M 

1  tiDl  UiTun^liout  tbe  grunt  liitnniinotu  eonl-region  vent  at  U>o          ^^M 

I  diRriet  dflseribecJ,  and  it  U  tuainlyon  this  account  that  tJiis          ^^M 

^ufmnoelolhsm  1iiu)Ih.-ou  iiiiule.    Nearlytbevboleoftbui  wide          ^^M 

^■kuuIiioiiH  sono  of  the  Sute  i^mbraoi-d  between  the  Cumber-          ^^M 

^Hld  VsUey  luid  tlie  priiicijial  ridge  of  tbe  Alle^;haDf  Houiilairi           ^^M 

^BgiiU  be  calli-d  tLv  AppulnchiaQ  region    T)u«  term  lta«  some-          ^^M 

■  lian  bran  applied  lu  tlio  whulc  of  tliuf^rMt  bitiitDtuoiis  ixmiU          ^^M 

■  l«iing table-land  wbicli  IravemcH  tlie  United  Stiftes  fix>ta  Kew           ^^M 

1  Ttfk  ID  Aiabaina,  but,  for  the  ake  of  greater  exactness,  tbe           ^^M 

■  lubr  region  sbould  be  detitgn»ted  as  tlio  Allcjrltnny.    The  two          ^^M 

HMtnuof  niouiitatnH  are  entirely  different,  botb  ia  tlioir  ap-           ^^| 

^Hbiuoe  ftnd  geological  stnictore.                                                       ^^H 

1    AMqhMla  and  A'tir  York  OmUfiMt  A^oHWMbton*  in  M<  Ammitnf             ^^| 
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Of    the    sUty-«ix  codntiw  in  Poansylvaiiia,  tbo  follovriiig 

ity-fivo  ooiitiuii  no  cirnl  wimtever,  viz.:  PhilsdelphiA,  Delii- 

'  'UeMi-r,  Montgomerr,  Ilupkfl,  Xorlhampton,  I^ehigh,  Berlis. 

•u,  LiuiL-aisU?r,  York,  AtlauiH,  Fmnklin,  CutuburUml,  Slif- 

Qiti,  Juniatit,  Perry,  Snyder,  Union,  Montour,  Monroe,  Pike. 

|Wjiyiie,   Siii«nii'limina,  and  Erie.     They  are  all  ditnatetl  in  tiic 

niiDtheaateni  ptrt  ol*  the  State alxtvodeecribed,  except  Erie,  wliieb 

ts  in  the  northwroetem  comer.    The  anthracite  coal  of  Fennayl- 

lin   ie   eituntuil  prinoiiuilly  in  tlie  futir  coiintice  of  Dmijihiii, 

Itnyikill,  (.'iirlum,  and  Luzerne;  with  emalk-r  (|nantitic«,  the 

Jitlcrs  nf  tho  basins  in  Korthiunberiand  and  Colnmbia  Conn- 

'i<1  t1i(_>ro  ie  Kiui-nntbr&cito  coat  in  Sullivan  and  a  littlu  in 

ling  County. 

rw,  u. 
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Six  connUet  contain  detached  fields  of  nemi-bituniinous  coal : 
BrniKord,  Lycoming,  Tioga,  Huntingdon,  Bedford,  and  Fulton. 


cousTiEs  wiTuotrr  coal 


tbc    elxty-eix  counties  in  P«nneylvania,  Uic  following  1 
ity-fivc  contain  no  coftl  whatever,  viz.:  Fliiladclpliia,  Delo- 
,  Cliester,  Montgromcrj,  Itiickii,  Nortimmjiton,  r>ehigli,  lii-rks, 
&nou,  l^AitenHter,  York,  Atlanis,  Franklin,  Ctiinberland,  Mil- 
1,  Jnniata,  Perry,  Snyder,  Union,  Montour,  Monroe,  Pike, , 
le,  Sui^ncliHimH,  Auil  Eric.     Tlivy  arc  nil  sitiiMtcd  in  the 
Bt«rTi  [Hirluf  the  State  above  described,  except  Eriv,  wliifli 
tlie  nortJiwe«tem  comer.     The  anthracite  wal  of  Pennsyl- 1 
sis  IB  ditnated  princiiviUy  in  the  four  counties  of  I>aiiphiti, 
saylkill,  Curbun,  and  Liizi-mo;  with  smaller  quautitiet-,  the 
uf  tlio  basins  in  Xorthumberlnnd  and  Columbia  Conn* 
.  and  tlii-re  ie.  ecmi-antbracite  coal  in  SuUiTftn  and  a  little  in  | 
joining  County. 
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I  detached  fields  of  Bcmi-bitaminotiii  ooal :  j 
■RH,  Huntingdon,  Bedford,  and  Fulton^ 
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The  following  twenty-seven  counties  in  the  wwteni  and  nort^ 
wcetfirn  pftrl  of  the  State  contain  bitumiiious  coal,  u  portioa 
of  which  ntongtJiooMtomuinr^u  of  the  tidd !«  Hoini-bituiBinn^ 
viz. :  Somereet,  Fayette,  Greene,  Wsfihington,  Westmnrebiu^ 
Cnmbria,  Indiana,  jVnnatrong,  Allegliany,  Bearer,  LawrcMHy 
Butler,  Clarion,  Juflorsun,  Clcarfivld,  Uhiir,  Centre,  Clintdi, 
Cameron,  0k,  Forest,  Venango,  Mercer,  Crawford,  'WarTBii, 
UoKmu,  and  Potter,  or  in  alt  forty-one  coal-producing  connbtc 
Of  fto  viiAa  coal-region  with  a  very  intricate  irtnictnre,  onlt  » 
general  account  can  be  given  in  the  liinita  of  this  volume.  lu 
total  area  ta  12,322  eqiiaro  miles,  heaidea  80  miles  in  Broad 
To]),  and  ^7^  in  the  antliracitc  fields,  making  a  total  of  12,T7t 
Bqn.ire  miles  of  coal  of  all  kinds  in  Pennsylvania. 

Omeral  G«clofficai  Sketeh. 

The  countEca  of  Qreene  and  Wasliington,  and  parts  of  All» 
ghany  and  Weatmoreland,  in  the  HOQthwestem  comer  of  the 
^t:tti',  altliotigli  not  tliu  higheet  above  the  wa,  are  much  tha 
highest  geolo^eally.  Tliie  i«  owing  to  the  strat*  of  rock  dip 
ping  or  sinking  into  the  oartli,  from  the  northeacit  toward  tha 
eoutbweet^  latter  than  the  eurtaco  desconda.  Taking  otir  posi- 
tion OQ  the  liighcHt  Iniid  in  Orocne  County,  we  i>baU  tiicrv  ot» 
serve  l>eds  of  shale  and  sandstone,  and  several  thin  seams  of 
ooal,  tliat  are  not  to  be  foimd  in  any  other  part  of  Pennsyl 
vanin;  but,  if  we  trace  them  toward  the  north  or  nortlicast, 
shall  observe  that  they  rise  nearer  the  eurfaoc  until  they  ran 
out,  and  loiror  eeama  of  coal  can  be  ttsou  to  appear  in  the 
vines  and  aides  of  tlie  hills,  which  again  givo  plncu  to  otlterw  in 
their  turn.  Near  the  West  Yu^inia  line,  on  the  Monongnhcla 
Bivi-r,  below  tlio  email  »cams  mentioned,  is  a  fine  bed  of  ooal 
six  I'ect  thick,  called  the  W.tvn«»biirg,  whidi  is  abovu  the  Pitl» 
burg  bed.  {See  fig.  on  page  324.)  Going  northward  down  tha 
river,  thit;  soon  gets  higher  :md  higher  in  tlie  hills,  until  it  mn 
out ;  and  Uiu  PitUbnrg  Ik-iI,  which  is  about  ^28  foct  lower,  and 
ja  near  the  water's  edge  at  Brownsville,  gradnally  rise*  until,  a 
Pittiiburg,  it  is  SOO  feet  above  the  river,  and  in  the  northors 
{■art  of  .Mli^iany  County  it  disappears  on  the  tope  of  the  hills. 
Then  in  going  farther  north  we  find  the  country  cororod  with 
a  series  of  red  and  blue  shslea  and  sandstones  with  do  govd 
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,   tnl^euns,  bat  toon  ftfter,  in  ascending  the  Alleghany  liivof, 

■At  vptxcr  Beam  of   ihu  lower  coal-muaHuree  appears  in  tlie 

■Mau  of  the  river,  wiik-h  \»  the  low«8t  ^ruiiiid ;  and  to  ou  in 

H^ioff  n«rtbvard  each  of  the  lower  seams  sppeare,  spread*  eiut 

Hpl  ntt,  to  cv«n  fur  a  certAiu  dUlanw,  and  then  runs  out  in 

Hb  lir.    Jn  tliu  wore  northern  counties  of  Uie  State  only  the 

bwa  eeaniB  of  ooal  are  found  on  the  highest  Eummite  of  the 

aotmtibM,  wnd  that  uiily  in  detached  fields  or  coinpflnttivoly 

nill  fre^teuta  of  ba»lna. 

Thi«  ocnl-region  must  be  viewed  in  three  aspotrta :  First,  as 
il  VH  formed  by  the  variou»  strata  of  rock  and  seams  of  coal 
Ung  bid  down  upon  eacli  other ;  second,  »»  it  was  atfected 
\j  itit«nul  forces,  which  lieayed  np  portions  of  it  along  certnin 
linat  in  an  im^ilar  iiuinnor,  in  a  wiivbig  fonu,  throwing  it  into 
tiericit  of  great  archo^  fiucceeding  each  otlit^r  from  Iho  south- 
wt  (o«'ard  the  northwest ;  and  thirdly,  as  it  was  afterward 
ifrclcd  by  furoex  acting  ou  it*  tturfacc,  which  removed  psrta 
it  UiH  upper  strata  and  coal-seams,  exposing  lowi-r  rocks  «nd 
tDtl«nQi&,  leaving  only  (ragmentarjr  portions,  or  cutting  deep 
dBtnels  through  the  coal-measuree  or  rocks  which  are  now 
osBpiod  by  rivvrs  and  Hmaller  stroama. 

1.  7"A«  Sfri«t  of  Coai-i^rata. — The  lower  coal  -mcasureo, 
trr  which  are  meant  the  rock-strata  and  coal-eeams,  are  about 
*».'  f-wl  tbick  on  ibo  Alleghany  Btvcr  and  Uie  counties  adjoin- 
u^l.  -iiitl  contain  five  principal  warns  of  coal,  designated  in  the 
■■nding  order  by  the  letters  A,  B,  C,  B,  and  £,  of  which  B 
iBil  E  ani  the  largest  and  moot  roltablc.  At  ktutt  tJireo- 
funnim  i)f  the  tield  cuntaitis  only  the««  lower  coal-meaaures. 
Xnl  HboTe  ocenr  the  Ilarren  Measures,  whidi  ore  from  407  to 
Kb  feot  in  thioknvsa,  including  two  thin  eeams  of  coal,  F  and 
G,  ona  or  two  feet  tJiiek.  Above  these  occur  the  upper  cual- 
iMBMrve,  Irom  SOU  to  3^4•J  teet  thick,  the  bottom  of  which  is 
Lhvfint  KAm  of  coal,  which  is  the  famous  and  very  productive 
Pilt>1iai|;  awim  Ji,  abovo  vhicli,  tin  before  mentioned,  U  the 
Wayiiiwhurg.  Above  the  npper  coal-measures  are  900  to  l,00<i 
fMl  mure  of  strata  in  Washington  and  Greene  Counties,  with 
waw  iluti  seams  uf  coal,  but,  ao  none  of  them  are  workable 
I  in  Ihia  rtalo.  these  may  be  properly  called  the  upper  Barren 
I  Mauttrca.    There  ia  in  the  northwestern  port  of  the  State  a 
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eeries  of  coRt-mcasnros  below  tliat  above  dcseribcd  as  the 
coal-meafiorea,  and  eonic  coal  bLbo  ocean  in  a  similar  eiti 
in  a  few  otlier  localities,  but  this  is  onlj  of  rare  uca|| 
The  biluniiuoos  coal-*e«ma  of  Peims,vlirsRia  are  nevei^ 
M  tbe  onthradta.  They  vary  in  tliipknees  from  one  ti 
yards,  and  in  a  few  ittetaoces  in  some  localities  tliey  are 
and  four  yards  in  tbicknees.  Three  feet  of  pare  coal 
ftidered  a  workable  seam. 

S.  Upheavalt  into  Coal-B<mns. — Tltmngliout  tb 
field  east  and  northeast  of  the  Piltsbnrg  dUtrict,  and  to 
d^roe  in  tbe  Utter,  the  rock-etrnta  and  coal-«caou^ 
horizontal,  nor  do  they  even  fonn  one  gciioral  basta,  fli 
are  formed  into  n  naniber  of  vast  flexar^  or  waves,  the 
of  wbic^h  mn  in  a  gi-ueral  northeast  and  eontlivrost  din 
dividing  the  6eld  we»t  or  nortliweet  of  tlie  Alleghany  Mm 
into  six  great  troughs  or  basins.  The  first  two  on  tlu 
itidc  run  serosa  the  wliole  State,  and  the  fint  is  aubdivic 
Sorflerset  C'onntj  by  Xegro  ^lonntain  ;  tbe  second  is  boi 
by  Lunrol  Hill  and  Cheetnnt  Kidge  toward  its  soutlitm 
The  other  four  are  not  observed  in  the  counties  in  Uh>  i 
western  part  of  the  State,  where  they  strike  the  linrren 
ores.  As  tbe  upper  ooat-measurce  in  the  Frostbnrg  (Marj 
region  are  greatly  allected  by  these  tlexurca,  the  aj 
tlieee  disturbances  is  evidently  later  tlmn  that  of  tin 
per  coal-measures.  Their  absence  in  tbe  Pittsburg  x 
is  tbepefore  because  tliey  never  extended  to  that  IM 
Rut  tliat  district  has  some  Binaller  siibdivUioiu  of  If 
tion. 

The  result  of  this  peculiar  structure  of  theee 
the  baains  between  them,  together  with  tlie  general  rill 
the  strata  as  we  proceed  northwani,  is,  that  the  coal-basfa 
oome  shallower  and  contain  fewer  coal-seams  witliin  th 
a  nortlieoatem  direction.  Toward  the  south  tbe  co«1h 
arch  over  from  one  basin  to  another,  but  &rtber  north  th( 
strata  on  the  backs  of  the  upheaved  portion  arc  brok 
and  washed  away,  and  coal  is  only  found  in  the  bottoms  ( 
troughs,  in  long  Sogers  of  ooal,  as  in  Clearfield,  Jeffereoi 
Forest  Counties;  and  finally,  fartlier  nortlicost,  tliee 
broken  into  detached  patches  irrc^gularly  disposed  anc 
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li^oeljr  the  higkest  knobs  on  tbo  hif^heet  mouiitAui8,u  at 
BioMtHtrg  and  Tuwandn. 

3.  Itmwiatimu. — But  tlie  topography  of  this  whole  ooal- 
iM  it  ouljr  in  K>me  locilities  governed  by  its  gvologicul  litnict- 
Vd  Over  macb  of  its  arc*  another  important  featuro  ia,  that 
(tlivTcrjrwhcro  treuchcd  by  ravlaps  and  by  more  or  le^  deep 
(lOern,  the  reanlt  of  extensive  dumidutioiiH  by  water,  aud  cut 
ig|  vithoat  reference  to  the  flexures  deacribiKl,  and  ibe  baatn 
9  ntbcr  troiigb-like  otnicturo  i»  not  obaerred  in  the  general 
ftttneeof  the  comilry>  but  only  iii  the  portion  of  tlio  rocky 
itnis.  Tliia  peculiar  topognpliical.  and  geological  i^tnicttirc, 
iddle  it  has  robbed  tlie  State  of  much  of  ite  mineral  fuel,  has 
glTo  mdy  aoccss  to  the  coal,  and  i«  of  great  importance  for 
tbr  porpoM  of  its  dorolopment. 

This  genera]  preliminary  view  of  tlie  whole  itctd  is  first 
giTon,  in  order  that  the  more  full  descriptions  which  follow 
intr  be  better  nnderstood.  The  field  will  be  liereaOer  de< 
ttriboil  by  its  natural  divisioiiB  into  basins,  the  importance  of 
«Ueh  will  bare  been  observed  in  the  fact  that  iu  tbe«e  locali- 
t!e»,  the  centre  lines  aa  it  were  of  tbeae  great  inverted  arefaee, 
ii  bind  the  largest  quantity,  and  in  the  more  northern  por- 
tion* of  thu  field  the  only  coal  that  haa  escaped  tiio  general 
dSrtniction. 

Kortheattfm  Pari  cftlte  J'lttd. 

From  llio  eouthcm  bonndary  of  the  State,  in  Somerset 
OnnitT,  III  the  Xorth  Branch  of  the  BuMiuehanna,  in  Lnzeme 
Odu^,  the  soutlicaitern  ba«o  of  the  Allcgtuiny  Mountain  con- 
tfkntea  a  remarkably  well-defined  margin  of  tlic  coal-field.  It 
bnns  the  cast  Utm  of  the  nortbcm  half  of  Somerset,  and  t)io 
wlwto  uf  the  v*it  tine  of  Cambria,  and  indados  the  western 
towndiips  of  Centre.  But,  on  the  north,  it  is  a  much  more  un- 
chain, of  more  broken  outline,  too  irregidar  to  admit  of 
m,  wblcti  Htn-tclies  fVom  Towanda  almost  due  west- 
Wd  by  Blossbni^,  Sroethport,  and  Warren,  and  tlienco  with  a 
pvatly  reduced  boighl  is  deflected  somewlmt  to  the  ftotitb  by 
Keadrilte and  Greenville  until  it  croscM  into  Ohio.  Along  the 
nonhem  idde  of  the  basin  from  the  dieroung  group  upward  in 
dwwriet  to  the  ooal-moasnrcs  inclusive,  the  strata  have  a  gentle 


dip  toward  tlie  Sdtitl],  lesdin^  ne  into  liigher  aD<]  liighur  1wB^| 
rocks  K8  wo  reoxlv  in  thiii  tlirt-vtiuii  from  tbt:  X«tw  Vork  1^^ 
where  the  ahalea  and  thin-bedded  eand&tones  of  that  group  rover 
thtt  surilioo  over  ail  tlic  »outhwcBt«ni  parts  of  tliat  Sui«.  In 
Crawford  and  ilercer  Conntieii,  where  tJie  lower  Htmta  lie  to  the 
nortliwost  of  the  coal,  the  prevailing  dip  t^  all  the  rucks  of  the 
eericD  K  toward  tho  KuuUtcoAt,  but  along  the  Allvghany  Uiitu- 
tain,  or  mi  the  southE^astcm  niai^n,  their  prevailing  indinalioa 
ia  eitlier  northwestward  or  northward,  being  thus  in  evurjr  in- 
atancc  iiivrard  as  respcots  (he  central  iKtrtion  of  Uio  great  trough 
enclosing  the  coal.  lint  while  thiit  in  atrictly  true,  aa  a  geoeiil 
rule,  of  the  strata  along  the  edges  of  tho  baein,  it  ie  alwajrt 
ueceasary  to  observe  that  within  thia  boundary  therv  vxiot  a 
nnniher  of  anticlinal  axes,  some  of  them  of  great  lengtii  <uid 
elevation,  othen  low  and  inaiguifiamt,  forming  throughout  the 
ontlru  rogion  nn  aliuont  endleae  aucoeaeion  of  more  or  tuaa  g«ll||| 
ondulationa.  The  northeaetem  part  of  tliis  great  plateau  |fl 
verjr  iiitdreeting  part  of  it,  «a  It  extends,  in  that  direction,  five 
long,  pnijecting  Bpnra,  each  having  the  Btroctare  of  an  dovatcd 
flat  boein,  bonnded  on  both  eideg,  and  at  its  rounded  northoni 
cxtroiuity  hy  a  et«ep  atopo  deaoendiug  into  an  cxUrnal  valley.^ 
Tl\e»v  tivc  tipurit  are  «o  numy  i>arLi»tly-ia8uhU«d  coal-bosioe, 
the  extivniities  merely  of  the  long,  parallel  bolta  of  tli«  ooa) 
meaeures  which  farther  toward  tho  eoittbwest  merge  togetlier 
and  dwj^wu  into  the  great  bttmninonfl  coal-field  of  the  State.  They 
are  the  result  of  live  antiulinal  wave^  of  the  strata  entering  tho 
K^;ion  Irom  the  northeast  and  expiring  within  the  ooaMielda. 
The  stnictiiru  of  thwc  moiiiitaiu-bftMtu»  and  anticlinal  vuUeya 
may  not  be  at  once  appreliendcd  by  the  reader  withont  tlii»  iVir^ 
ther  explanation.  Tho  cruet  of  the  earth  seems  to  have  boou 
folded  into  a  acnoe  of  wavc«<,  liko  Hhoeto  of  paper  prossed 
lengthwise  in  a  man's  haiKls,  imtil,  in  this  northcaeturn  part  of 
the  ooal-dcH,  tho  cruet  was  broken  at  the  lop  of  the  wavea. 
Theac  bit>I:cn  riius  of  the  bauna  beouiiu  then  the  moru  destruc- 
tible parts,  tlte  fisenres  of  Che  broken  luouotaina  Ixiiiig  here 
deepest,  and,  when  exposed  to  the  great  diluvial  cnrrenta  |>oured 
southwnnl,  the  »ofl  or  broken  strata  were  in  a  piwition  or  atate 
to  he  most  easily  ploughed  up,  and  carried  otT  by  tho  action  of 
denuding  water,  which  hait  fin»t  planed  them  down,  and  then, 
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tnSig  its  way  to  the  »oft  tnud-roctc  or  shales  beiiMth,  It  eut 
de^i  nllovB,  where,  but  for  tliU  agvnc^,  there  would  have  been 
(btUgliefit  mounUinrt.  At  thu  »»mu  time  tl\(!  »v[u<Iiii»1  or  bot- 
hmaf  llio  bawin  wa«  protected  from  being  vrsshed  sway  by  tho 
pMH»n  in  vhicb  it  waa  thrown,  kuJ  by  the  comparatively 
wnaj  klthougb  Hoiiicwhnt  bont  form  of  it^  ^tmta.  Uunoe,  vo 
htvi  in  tlib  n<frthea8tem  part  of  the  ['oniieylvsnia  ooal-rci^oii, 
b  tbe  wtintiefi  uf  Bmdlbrd,  Tiog*,  Lycoinin]^,  PoMor,  etc.,  oiir 
nllenon  what  woru  to  have  been  the  euniniits  of  the  moiintains, 
md  iwr  coat-bftains  on  the  summits  of  the  present  monntaina, 
whiib  reru  tU«  ancient  v&Uoy*.'  AooUior  curioiia  fiict  is,  that 
mrr  ona  of  theae  five  nionntain-spam,  in  whidi  tlie  great  <xm1* 
fitU  Idminatee,  is  cut  to  its  ha«e  by  ouo  or  more  cross  valleya 
nrnTinct  tlirough  which  large  streams  flow,  sucli  sa  the  Wc«t 
Baaeh  of  the  Soaqnehatina  lUvcr,  and  its  tributaries,  Loyalsock, 
IfCHtiiig,  und  Pinu  Cruek.  While  tho  genorsl  sarlaco  of  the 
spfxr  ublo-land  is  level,  thono  ravines  ar«  many  hundred  feet 
in  depth,  and  with  very  etccp  Blup<.-s.  Tho  course  of  the  valley 
oftlu!  upper  North  Bnmch  and  of  the  We«t  Branch  of  thu  Sda- 
qHlM8iui  Biver  give  110  an  incorrect  idea  of  the  real  mooutains 
Oil  volleys  u  originally  formed  in  the  structure  of  th«  solid 
jDCtiuiid  of  the  earth  or  gcolo^cal  tftruta,  which  ran  from  north- 
■ut  111  MUthwMt  acroM  the  State  through  its  great  bitumluoua 
ODil-nf^ion. 

The  trATellcr  along  tho  brandies  of  the  Suiquvluinna,  par- 
tionlajiy  na  the  North  Branch,  mast  b«  struck  by  its  singular 
amno  in  uttur  disregard  of  tlie  old  monotaina  which  seem  to 
ban  ouoe  run  across  its  stream.  Few  of  the  Appalaohiaa 
ririir^  aiys  Prof.  Rogers,  can  boast  of  a  grater  amount  of  at- 
tnc^ro  valloy-scenery  tb»a  the  North  Branch  presenLi  througb- 
nul  its  whole  course  from  the  Great  Bend  near  the  State  line  in 
BoKjnshinna  Coonty  through  Soathcm  New  York,  and  tlumce 
OD^  Ponnsylvanla  to  the  Wyoming  V.alley.  It  owes  its 
>  in  part  to  the  beautifol  manner  in  which  its  terraces 
of  ooRbian  drift  or  gnvel  Itave  been  strewn  and  shaped  at  tlic 
IsM  nrtnat  or  msb  of  wat«n  across  the  eontinooL 

'  Im  flau  «e  ii««a  1«7. 
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or  Cowuno«(jne  baniu.  TliU  vnilcy  atTonlit  iin  adminil 
for  a  ratlrofid,  nnil  just  in  the  rigtit  direction  townnl  tF 
uloos  and  cuaUcsn  Statu  of  JJtw  York.  Suveuty-tivo  : 
milrosd  cnmcs  the  coal  to  Seueca  Lntce,  w1i«ru  it  ii»  j 
into  SOiMon  boats  that  cariy  it,  by  tbo  Erie  Canal  ^ 
branchee,  to  BuSalo,  Oewogo,  Troy»  Albitnj,  and 
mediate  plaoea         — 

Tlie  long,  uniformly  straight  Unce  wliich  cbanictf 
caiitcrn  margin  of  tliu  Allegliatiy  Mountain  are  nowlm 
around  this  its  nortliem  margin.    On  the  (Contrary,  «- 
long,  narrow  prongs,  with  long,  narrow  cual-bn«ms  on 
niit  of  cn«h.    Bnt  tlic«e  fingerpoints  of  motuitains 
by  ravines  and  deep  valleys  that  only  a  geologist  can  < 
linos  of  thu  cuul-basinM  by  observing  the  inclination' 
etnta,  and  tracing  tlicm  for  long  distances.     The  gent 
nation  of  tlie  formationa  is  Houthwestn-snl,  and,  on 
geolog^pRl  map  of  New  York,  a  bcMUtifiil  xedion  b  giij 
tbo  6t.  Lawrence  River,  at  Ogdcosburg,  to  BIo««bui; 
sylvania,  showing  bow  in  that  «hort  distance  wo  can ; 
every  formation,  ail  of  them  represented,  and  rich  ti 
Irom  the  primary  system,  through  all  the  Silnrian  ai 
niwi,  np  to  the  Carboniferous. 

So  new  i»  tlie  i?oal  biuineea  in  Aincricn,  tliat,  alllici^ 
region  was  only  develo{>ed  by  the  building  of  a 
1840,  it  is  on©  of  the  oldest  of  onr  productive  oo«l- 
its  annual  production  Is  now  rapidly  »ppr<>nctiing  Ij 
tons,  all  coming  from  three  mines  immediiitcly  aroD 
bnrg.  Tlioro  are  few  other  place*  in  tbo  United  Stnt 
at  present,  thero  h  im  largos  production  of  bitnminona  i 
within  the  ^me  limited  area.  As  tliie  is  tUc  tirst  biti 
coHl-diittrict  to  be  described,  after  giving  its  goology,  soin 
ticulan  will  lie  ('nt«red  iuto  in  regard  to  the  ntiues,  vc\m 
serve  to  fiimislt  the  reader  with  a  general  improesion  in  i 
to  the  coal-worlcs  of  all  thu  other  bitnminons  coal-ni 
Thi'itc  details  will,  therefore,  not  require  to  be 
other  cases. 

Richard  C.  Taylor,  gf  Philadelphia,  was  the  mos 
gtdched  geologist  of  his  time,  and  tlie  author  of  a  lai^ 
valuable  work  called  "Statistics  of  Coid,"  published 
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eoottining  a  historr  of  the  coal-r^oos  and  coal-tndo  of  the 

wWf  w-irirl,    A  roviM>(i  odition,  Lv  S.  S.  U-ildomftii,  wiw  pub- 

lidwl  ill  is;>^.     In  the  year  1S83,  Mr,  Taylor  iiuule  a  luiacral 

ktui  (vi'Io^cal  Gurvuy  of  tlie  Bloeebnrg  regioU)  atid  ii  »un'6jr  of 

'    L,-*  RailriMwl,  wlik'li  wn*  gulMtLViucnUy  built  from  Oom- 

.-„  .\i«-  York,  to  Blo^borg,  Pennayh-snia.    His  account  of 

&tan\  and  tron-orc  in  tliis  re^on,  whicli  was  printed  at  tlie 

laiH,)ia*  I<«.h;ii  ootitiniiod  bv  the  diacoveriea  and  mining  de- 

<nd»pti»eDt5  since  made,  and  the  sabstance  of  hie  report  will  bo 

im  p^tat  M  a  proper  dcacriptiou  of  Uic  HloMbiirf;  region, 

<i;.l  it  thf  northern  extremity  of  tho  third  baain  of  Kogers : 

"  lu  taking  a  ^neral  view  of  tbia  district,  it  will  be  toen 

thit  ttic  Tioga  Valloy,  at  Blosiiburjf,  foniu  n  kind  of  central 

poiiit  er  area  whence  diverge  irregularly  a  number  of  amall 

Tibjier  deo])  ravines.     All  thc»c  valleys,  to  llic  numl)cr  of 

iwtln,  rise  vritb  a  rapid  inclination  above  the  level  of  this  area 

until  tliL'y   intcrM^t   the   ntiiicml   etrntn   of  tbe  Kiirroiindin^ 

BMatAuif,  at  elevations  bctwccu  the  lowest  and  Uie  bi^licst,  of 

frm  !<MI  to  more  tban  360  feet,  and  the  usnal  elevation  of  tho 

inuaiftt  or  ubie-landg  being  5**0  or  300  feet  abovu  Bli^bnrg. 

C^*l  Ml)  ironi^re  of  different  quatiticH  prevail  cxteiiiiivcly,  and, 

*&ei«  tkxiB  intersocted  by  deep  ravitiee,  oecur  under  tbe  most 

Sitnnhln  eireunuitances  for  mining;  and  for  tntriemiseion  t]]>on 

niln«(U.    The  approacbee  and  position  of  most  of  tlie»e  sitea 

were  torrcyed,  itections  of  tbe  mineral  bode  and  tlio  intorven- 

lOf  itnta   were  drawn,  about   i'l   milce   of  tbfl  8urn>iitidin^ 

nrtnei  were  riorveyed  and  explored,  levels  taken  through  the 

*eods  (or  tho  jinrpoae  of  oatablisbing  tlio  identity  and  hori- 

mtility  of  the  bt-iU,  and  the  area  .iroutid  Blowiburg,  coinpro- 

wiJiBy  a  rin'Iv  about  Ave  utiles  iu  diameter,  was  examined  in 

litfM  every  point.    AlnioAt  every  valley  to  which  wo  ha*-e 

Hftmd  Is  capable  of  maintaining  its  contribntions  of  tUe«e 

fopartnnt  protlncta  to  the  principal  line." 

Tliivo  uf  these  little  valleys  divci^ng  fVom  Blueshurg  liavo 
<iMe  become  tbo  rpiiteti  for  three  gepamte  hmnch  railroads  to 
tbi)  Twiom  mines  of  tho  thnti  coal  eonii>iinivs  who  now  miuo 
ud  tntd  tu  market  tbe  celebrated  Bhisshurg  eoal.  The  firat 
M  tte  eait  Hide  U  the  ilorriif  Run  brancb,  four  mites  in  lenf^h, 
to  111*  mines  of  the  company  bearing  that  name.    The  second. 
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ulso  on  tlie  cost  eide,  nine  up  ttio  vdlcy  of  F«I1  lirook  nx  milea] 
tu  tlie  lutneR  of  the  Fnll  Brook  Coal  Compikn;!-,  sitaated  ncitrl] 
cast  from  tho  Murris  Kun.    Tlic  tLinl  is  Uio  bmich  r&i)rx>ii<l  o( 
t]ie  Bloiwbur^  Coal  CompHDj,  whicli,  al«o  diverging  froiu  tiv 
main  Tioga  Railroad  st  Blowiburg,  ciiTTea  off  to  tl>e  westwsr 
passing  up  tliv  vullcj-  of  JuIiueuii's   ICiiii  I'uiir  luilc^,   t»  U« 
ininefl  of  that  cotiipany,  at  Amot,  which  is  nearly  duo  met^ 
from  Morris  Ran  and  Fall  Brook,  and  the  thrco  lying  noarfj 
on  a  <Iuu  ca»t  uud  west  lino.    {See  map  of  Rlo^burg 
page  1S».) 

Mr.  Taylor  incidentally  Riondons  that  tlic  first  coal  dH<>  ' 
the  di«trtct  waa  opouod  in  tho  fifth  oual-ecatn,  by  Aaron  IMu 
an  early  wttier  at  Rloasburg,  vhooe  nnine  was  given  to 
miniiig  village  which  afterward  Hprung  up,  and  alM  to  th^ 
townalilp,  and  lias  ttiaa  been  immortalized  and  beconio  knov 
for  thousands  of  miles,  and  will  go  down  in  the  history'  of  th^ 
ooal-trodo  so  long  as  Blossburg  coal  is  ii«cd,  or  wherever  I 
name  serves  aa  tho  generic  name  for  this  Hpecics  of  coal. 

Eiioitgb  was  ascertained  by  Mr.  Taylor  of  tho  geolc 
atmctaro  of  the  country  tu  show  that  no  ecriuius  iiupt-KlimAE 
to  practical  operations  can  be  uont«iiiplated  fVoin  tlic  prevailinl 
indination  of  the  etratn.  On  the  contrary,  he  remarks,  it  i^ 
well  known  tliat  such  a  depression  i»  us  likely  to  fncilitato  as 
retard  an  extensive  syst)>ni  of  mining  n-hc-n  the  ail&ii  for  com 
uiencing  these  oporatioos  are  judiciously  selected.  He  roporUJ] 
the  exiMence  of  Afl  many  as  nine  different  1>ods  of  ooal, ' 
ing  in  thickness  from  1}  to  4]  feet,  and  one  as  much  as  O^fe 
at  tlie  outcrop,  within  a  range  of  about  2?iO  feet  of  rock-atr 
He  assumed  tlie  modest  quantity  of  100,000  tons  as  the 
imaro  future  annual  proditclion,  which,  during  the  last  yi 
has  been  exceede<l  by  more  than  eightfold  that  quandt] 
Some  of  the  districts  beyond  the  limits  of  bis  survvye,  xi 
which,  ftvMo  a  mere  rcoonnain^ance,  lie  reported  as  cnutaininj 
coal,  have  sUice  proved  to  be  veiy  prodnctivo,  among  whic 
are  tliu  hmds  of  tho  Fall  Brook  ConI  Comjuiny.  Tho  %*cr 
^cation,  after  so  many  years,  of  the  report  made  by 
Taylor  at  a  period,  forty  years  ago,  when  tho  wboto  cou 
try  was  oovered  by  foresta,  and  so  little  opportunity  for  oxei] 
nation  was  afforded  by  actual  mining  on  the  gromid,  as  to 
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loidltr,  the  qtmntity  tod  quality  of  Uie  cmmiI,  b  nilciiUted  to 
(upire  OS  with  great  respect  for  tlie  opinions  of  well-educsted, 
ciftriaiccil,  III)')  runllv  ttciviitilic  gcoIugUti!. 

.After  referring  to  tlio  coal-«eHinfl  as  apparently  interaected, 
in  at  Ac  miloe  from  Blowljiirg,  in  the  ralloy  as  far  as  beyond 
ikcfori:*  t'f  Full  Brook,  he  points  out  tlic existence  of  ctial  on 
(W  Lycoming  Creek  at  Italston,  where  the  Mclntyre  mines 
no*  ore,  alto  on  tlio  hosd^wnters  of  TowatuU  Crcuk,  where 
Ikrrlir  now  le,  and  on  tlio  I»yalBock  ('reck,  wliere  tlie  S«I- 
Utm  t'onuiy  tioW  has  einco  biwn  developed,  and  pronounces 
Ikt  at  Towanda  ns  <'En  all  probability  forming  the  extreme 
un)m£terly  limits  nf  the  bitaminous  coal  -region  of  PennsyU 
iH^i,''  u  it  lin»  prat'cd  to  bv. 

JSt  Coai  north  of  BUmbtirg. — As  thia  geological  report 
m  amdi'  lon^  Wfuru  any  State  prvolofnc*!  snrrcy  had  been 
%a  iu  New  Vork  or  i\'nn»ylvftnia,  and  while  the  Bcitiicc 
>v  really  in  ite  infancy,  there  were  not  wanting  those  who 
lliNghl  tluit  co»t  mi^ht  exist  in  tlie  State  of  New  York,  and 
Ibb  ii  alio  niGiitiont^,  in  the  pre&ce  to  tlie  Geological  Keport 
uT  Uitt  Kt»tc,  as  B  prevalent  opinion  at  tbe  time  among  non- 
MiMtific  ni(.-u.  As  a  practEcal  ktton  worthy  of  preeorvittton, 
Ike  blloiritig  cjilinilntion  waa  made  by  Mr.  Taylor,  showing  tlie 
bpoMibility  of  tlio  oocnrrence  of  coal  north  of  Bloseburg  tow- 
«il  OT  iu  the  Stntc  of  New  York  : 

''  Beyond  Blossbnrg  toward  the  north  it  would  be  in  Tain 
IvNBnh  for  the  conl-Htrata  ;  for,  independent  of  the  geological 
(btnderaf  the  conn tnF'l>eingdif>iiimilHr  from  the  Carboniferous 
famatiim  to  the  south,  there  is  no  ground  lofty  enough  to 
tiatihi  them  in  tluit  direction.  Near  the  State  line  a  moun- 
taiamiut  be  4,Ii)0  feet  high  above  the  Tioga  River  to  receive 
tbm,  npiKraiug  UiOBc  (icainii  to  be  perfectly  liorixontal.  Suf- 
tdeat  data,  bowever,  are  at  liand  to  show  tliat,  as  the  dip  of 
titlficatiun  \i>  almost  without  exception  toward  tlie  south,  we 
■nnrtadd  tho  nnioitnt  of  tlipor  inclinnlion  to  the  ikht^ohite  nlli- 
Mu  iif  the  Uiglii'iit  land  there,  ere  it  wonhl  be  olerated  enough 
la  fa«  cappeii  with  the  ooal-mouuru.  VTo  need  not  hero  apolo- 
(ntbrihu  intro4]uctEon  of  tltoMdelAns,  when  it  will  be  ad- 
mitted that  an  nttention  to  the  inclination  and  direction  of  the 
Mcb  ia  ef  ossential  importance  toward  au  aecuntte  kiiowlcdgo 
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and  dorelopmciit  of  the  geological  Btnictaru  of  anj  vintsil 
r^on."  He  then  calcal«t«s  the  dip  of  tins  nwks,  frani  ItloM- 
burg  to  Uie  State  Hue,  and  sIiowh  ilmt  it  wotilr]  rcv|mra  ■ 
mouiitAia  5,1 2ii  feet  (or  acerlj'  amilejhi^,  tu  gi>nL»iii  tbuonl' 
inoASurCB,  Tlien  tncinfr  tlio  southern  dip  of  tlio  ttrau  intu  tb( 
State  of  Xew  York  to  the  Narrows  near  where  ( 'itminif  tun 
ii,  ho  shows  thut  1,<>>>U  foot  niorv  would  bo  ro^jiiircJ  thcn^ol 
6,1T&  fciet,  whorcaa  ihc  hilU  are  not  one-tenth  of  that  bcighl 
He  extended  his  examinatioQ  eomo  60  milm  farther  nonli  ial( 
the  StAto  of  Mow  York,  or  KX)  niLlw  north  of  Bloc«bnrg,  uu 
found  a  general  depreaaioD  of  the  ttntn  toward  the  Tiogt  «■! 
field,  although  thoy  were  in  some  places  liomuntaL 

"Tlii»  (Mluulalion  Is  entered  into  witli  a  view  of  shovr!n| 
the  futility  of  the  expectation,  not  aDcommonly  expretied,  d 
tracing  these  coul-bods  in  a  northerly  direction  b^owl  ih 
limita  at  whii?U  tlicy  nre  at  prcoent  disiwvorabte.  ConiequeDllj 
thero  i»  no  probability  that  any  portion  of  tlie«e  miucnl  bel 
are  prolonged  in  that  direction,  and  we  nuist  conliDiw  U 
n^gard  the  (li^trict  of  nioi»burg  as  tlie  real  nurthoru  toniiiM 
tion  of  the  gTv.1t  Alleghany  coal-field."  ^M 

All  of  this  was  fully  confirmed  by  the  Geological  Siinrt^B 
the  State  of  Xow  York,  published  ten  years  Inter,  in  ISO,  tiii 
iu  the  section  given  of  the  strata  frwm  Ogdcnsboift,  Nn 
York,  to  l}Io8«hurg,  before  referred  to,  showing  to  llic  Kjt 
what  Mr.  Taylor  had  described  in  his  report  in  l&3i!.  Il  wM 
also  iu  tJiis  survey  of  tJio  BloMbuig  n^on  that  Mr.  TstIw 
fir»t  discovered  in  America,  in  the  valley  of  Tioga  RiTor,  thl 
Old  Kod  sandstone,  sincv  adled  tlra  CnteUiU  group,  and  thai 
fiirnisheit  oue  of  the  lir«t  linkit  in  the  chain,  or  tlie  tirst  reliaUl 
Btartiog-point  in  American  geology,  and  for  which  Prof.  HaOi 
iu  his  New  York  report,  gives  him  full  credit. 

Tlie  ooal-mincft  at  IJUisebur^g  were  rieitcd  by  Sir  Charte 
Lyell,  the  celebrated  English  geologist,  in  1S4I,  and,  in  W 
"  Travels  in  North  America,"  he  gives  the  Ibllnwing  tnlcrmtiDi 
account  of  tlicm :  "  It  was  the  lint  time  I  hud  soon  the  In 
coal  in  America,  and  I  wha  very  much  atnick  with  its  snrprisllii 
analog)',  in  miner.il  and  foasi)  character,  to  that  of  Eim>i)«;  lli 
same  white  grit«  or  sandetonee  m  are  used  for  building  nei 
£<linburgh  or  Newcastle ;  similar  bUok  alates,  often  bitoniinoui 
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with  tho  toavM  of  flHVpvnd  out,  as  In  an  lierlmriiim, 
Bpeciea  being,  foi-  Ibe  most  part,  idenliml  witJi  BriiUb  fiii 
j)biut«;  HUing  of  f^^Hl  bituiuinouH  co«],  boiiis  %  hw  liu 
ollierH  wvenl  feet,  tbiek ;  bcxlA  ami  nodulea  uf  da/,  imn-i 
and  tlie  wliolo  soHcs  rv«tiitg  on  «  nwrec  grit  and  conglr 
oontatninp^  (jiiarlx-pebblcs  vcr^  like  our  MilUtotie  grit, 
oftfii  called,  bv  llie  American  as  well  as  Knglieli  uiiuers,  *1 
well  rock,*  be<»u«c,  n*bcn  tb«y  have  rcaehed  it  in  tbolr ' 
tbc,v  take  leave  of  all  valuable  fuel.    Boneatb  this  grit  Bx«  1 
rod  aud  gray  Mndgtones  corro«pundiiig  in  minem] 
fos«Ilti,  and  positions,  with  onr  Old  Red. 

"I  was  desirous  of  asoertainiug  wbclber  n  gL'tientltzat 
recently  nuidu  by  Mr.  Logan,  in  Sotiib  Wnlva,  n^uld  hold 
in  this  ranntry.    Eaob  of  the  Welsh  eeams  of  coal,  more  i 
ninety  in  niuuber,  has  been  found  to  rest  un  a  e.<i  *      ' 
fireatoiie,  in  wlucli  a  peculiar  speciet  of  )<iant,  ualli' 
abonnds,  to  tbc  exclusion  of  all  others.    I  eaw  the  etiffruc 
Illossburg  in  abutidauoc,  in  heaps  of  nibbiidi  oxtractMl  (Vol 
borieontat  Ream.     Dr.  Sa^-nisch,  tlie  pm>ident  of  tlio 
kindly  lighted  up  the  gallery  that  I  might  inqioct  tho 
and  wu  saw  the  blaok  shales  In  the  roof  uloniitd  with  beau 
fern-leaves,  while  tlie  floor  conHifitcd  of  an  under-<.'ky,  in 
tho  stems  of  vligmaria,  with  their  leaves  and  rootleiB  attie 
wore  running  in  all  dirvctions.    Tho  agreement  of 
nomeu.1   n-ith   tbose  of  tbc  Wcl&h  ooal-me:a>iiires,  . 
distant,  surpri»cd  me,  and  Ii>d  to  eonclustons  nMp«wtli 
origin  of  coal  from  plants,  not  drifted,  but  grow!-  . 
spot,  tu  which  I  shall  refvr  hcirontXcr,"     Uo  at^ini 
a  letter  to  Dr.  Fitton,  on  "  The  ItioMburg  Coal.di£trict  and  i 
fflWi'o,"  wbicli  appeared  in  the  proceedings  of  tlia  (ji 
Society  of  Great  Hritain,  vol.  iii.,  p.  554,  dat«<l  ScptonJt 
1841.     Sir  Charles  Lyell  allerward  viiiitcd  tliu  8nmniU 
Mine,  at  Mandt  Chunk,  and  disoorered  the  same  f      '     ' 
in  its  roof  and  floor,  indicating  tho  identity  in  age  c. 
minoua  and  anthracite  coal-beds. 

An  illustration  of  the  fossils  referred  to  by  Sir  OhartM  \ 
is  given  on  pjigc  13r>,  which  was  accurately  ci>pied,and  of  i 
ly  the  nalnral  stze,  IVom  an  uniiBtially  perfect  fossil  found,  in' 
2871,  iu  the  roof-sktes  of  the  Blossborg  Coal  Company's  mine*  I 
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ut  ArooL    Tite  reader  ehonM  nleo  refer  to  an  lilcal  riovr  of  a 
maiKliv  furcHt  uf  the  raa1>period,  giviMi  on  page  133,  ehovring 
variety  of  \>UuU  of  whii-b  tlie  fos^  ow-ur  in  i»jil-»lia]«s. 

The  TingBL  liailroad,  from  Hlo*»Ij«rg  to  the  New  Yortc  Suite 
line,  and  tte  oxtuDsion,  cnllcd  the  C-ominjir  &  BKi^hurg  Rjiil- 
row], fkvmtlie  State  line  toCorniii^,XGW  York,  the  two  to^th 
er  41  miles  iu  lenjfth,  were  conii»lut«l  in  ISiO,  iimi  4,235  loiu 
of  coal  sunt  to  market,  wliich  were  foUowed  by  2.'i,l't»j  tons  in 
1841.  Previous  to  that  time,  tliu  n-hnle  tea-co*it  umkI  the  iUd*- 
mond  (Virginia)  cortl  for  hlackKiiiithiiig  and  the  ninnufxcLnre  of 
u-i-ongfat-iron  in  all  itfi  brandies.  The  CumlK-rlaiid  (HnrtJand) 
coat  tirst  found  its  wav  to  market  over  the  Baltimore  A  Ohio 
liailcoad,  in  iSi'2.  The  Blo«£biirg  region  was  therefore  devel- 
ojied  at  an  early  period  in  the  history  of  tlie  eoal-tmde,  in  fact, 
betiire  coal  of  any  kind  wan  needed  in  large  (quantities  for  auy 
piiqiose,  there  being,  at  tliat  time,  only  800,000  tons  per  annum 
of  anlhmrite  coal  eenl  to  indrket." 

Up  tu  the  yciir  1 SOO,  the  use  of  Blossbni^  coal  waa  confine<l. 
with  tmimportnnt  csceptioni^  U>  blacksmithing  and  the  uscof 
three  roUing-miils  at  Troy,  Mew  York,  wood  being  the  fuel  ii«;d 
for  steam  purposes,  and  that  iu  a  email  way  only,  in  the  8late 
of  Kew  York.  Iu  186 1  the  tonnage  amounted  to  1 1  ;j,7 1 3  tona, 
bcHides  40,^tr>  tonft  from  the  Itan-ky  region.  From  tliat  pe- 
riod, being  llie  commencement  of  the  war,  maiiiifactiiring,  of 
varione  kind»,  mjiiiring  the  luw  of  eual,  H|initig  np  in  the  inte- 
rior of  the  Stale  of  Now  York,  cspeciidly  ndUng-millB,  the  mil- 
roads  commenced  to  n^u  eo.tl  instead  of  wood  in  their  loeoino- 
tive:!,  and  the  sail-man iifMcturora  at  Syntciise  also  gubstitutod 
coal  for  wood  in  their  salt-blot-ks. 

The  general  geological  Keetion  in  the  Dlo<<«bnrg  region  con- 
eiitla  of  3>i:i  feet  of  ntrata,  including  live  wurk.ible  soimis  of  cxjal, 
four  of  which  have  been  workwi  nt  varions  tiniL-*  in  the  dititrirt, 
and  three  of  them  arc  now  worked.  The  towc»t,  or  Coal  A, 
known  among  the  minors  as  the  ISe^r  Crock  vuiu,  Is  Irom  S  Ui 
Zi  feet  thick,  and  wa«  worked,  as  well  n«  tbu  Bluet  Hcani,  at  tha 

'  t1i»  bl«  Jane*  It.  W[l(on,  <i(  Tioaa  County.  riirin<jltniili.  and  tmoa]j  tl 
fVillailtlplilk.  KM  the  piuacrr  in  tliit.  vltioli  *ka  one  of  tliv  boJ'l<->1  mtirprUt*  of 
ilicisi>  <Uy» :  uuil  1il«  brother,  6.  R.  Wlbflti,  nt  BiiSilOh  Kcv  Vurk,  <*■■  iW  Hni.  mhI 
for  mem  IhiiQ  tbirtt  tmi*  hu  bets  ooc  of  the  Urgcal,  dcdcn  in  BIOMlMtIS  n«l. 


<  rnxatM.  tU—ltT.  -  b»<lm  uny*-tm.'  to  iudu4  Ham  a*  Taint  af  III  Mbb. 
Tt>  %mia  lam,  kn  r«i«»niUd«f  lli>  RtHntUlnni  UkMi  trum  th*  rvoT-iliM  cTmbI' 
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old  Bloasburg  mince,  at  lh«t  rHIago,  by  W.  M.  Mullorj,  pro- 
v'wMi  to  18;>S.  It  produced  &  good  8t««m-ooal,  t>iit  it  fre<|U«ntl,r 
tliinned  out,  and  it  ia  not  now  worked  in  tliifi  rugiou^  (^  Sec- 
tion At  Arnut,  [m;;o  137.) 

Tlie  moflt  ini{Hirtant  6«am,  and  which  is  worl:ed  at  all  ibi 
mines,  is  B,  wliicli  is  called  tliu  Blosa  vein,  which  is  tK>iu  IS  to 
SO  feet  above  A.  From  tim  actua  most  of  tlio  coal  of  the  re- 
gion is  produced.  It  \b  sometimes  interlaid  with  it  thin  seam 
of  slate,  imd,  wltoa  this  occ-nnt,  au  «llowanoo  Is  madti,  to  the 
miner,  of  a  ccrtiiln  «u»i,  for  vndi  inch  of  einte,  added  to  his  usual 
price  per  ton  for  mining.  This  ey stem  is  a  very  jii^t  one,  on 
account  of  the  additional  hihor.  At  otht-r  localiltv^,  in  tlw 
same  milieu,  tim  iilato  disappears,  and  tlio  warn  presents  A  clean 
bed  of  pure  coal,  from  4^  to  ^^  feet  in  tliicknefis. 

The  noxt  Minm,  which  is  worked  to  a  limited  extent,  u  33 
to  30  feet  higher,  sometimes  less,  and  will  here  be  called  Cod  !>, 
but,  on  account  of  the  henvy  bed  of  tiriMjlay  on  which  it  reeti, 
it  i»  commonly  cilled  the  Fire-chty  vein.  It  is  a  nriablc  sMia, 
from  1^  to  3^^  and  sometimes  &,  feet  thick,  when  inipttritiot 
occur  in  the  middle.  It  appears  to  be  a  rider  or  luilellitc  of 
•cam  B.  It  produces  good  cual,  and,  when  it  appears  in  ita 
best  form,  it  is  a  valuable  fteam,  It  i«  now  biung  mined  only 
in  portions  of  tlio  field.  Coal  C  occurs  from  7  to  18  feel  higlier, 
and  produce*  a  species  of  canncl-coal.  In  'Western  I'cnnsyt- 
vania,  this  seam  C  is  the  great  deposit  of  cannel-ooal,  whurover 
that  variety  is  found.  But  canaol-coa]  is  always  liable  to  be- 
come degraded  into  bituminous  shale,  and  tliat  U  its  ohanicter  at 
Bloasburg.  This  senm  is  always  stigmaliKed,  in  this  region,  aa 
the  Dirty  vein  or  the  Slate  vein.  It  is  regarded  as  wortlileat, 
and  has  never  been  mined. 

Ifoxt  in  the  ascending  order,  nt  an  elevation  of  Irom  T  to  30 
feet  above  the  last,  is  a  eiimli  team,  only  umcI^iI  as  a  geological 
buidmiirk,  Co.it  c,  or,  as  the  miners  call  it,  the  Monkey  vein, 
OD  account  of  its  small  size,  which  is  from  l^  to  3^  feet.  It  haa 
never  been  opened  for  mining  purpomM. 

Coft]  1>  is  called  at  Blossbnrg  the  Seymour  vein,  in  honor 
of  ox-Qovemor  Seyinonr,  who  was  a  Uiid-owner  where  U  wm< 
first  wrought.  It  is  from  3  to  ii  feet  in  thicknesH,  always  free 
from  B]aJ^^^D|wluced  a  briglit,  beautiful-looking  cimI,  of  a 


nsncAL  escTtoK  or  tob  coAt^Muainu. 
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coluDuiar  elmcture,  and  an  excellent  bUiclteinitli-conl.  It  1 
worked  ill  a  portiou  of  Uio  region,  lu  oU'vation  abore  th 
Inet-naroed  aeain  U  fruin  SO  to  67  feat,  but,  like  all  tliu  uthd 
intcrvuU  of  rock,  this  is  eomctimos  niucli  lea.  lU  ulevstln 
above  the  liloM  acam  i«  rVom  114  to  162  feet.  A1>out  50  foi 
above  the  last  is  Coal  K,  commonly  called  the  Rock  viriu,  0 
account  of  the  heavy,  coarse  rock  over  it,  n-liicb  i*  Bontetimt 
coQfjlomcnttc.  This  seam  i«  from  S^  to  3  feet  tliick,  and,  in 
few  localities,  it  is  of  a  better  size,  but  it  hiis  never  been  workei 
Kifty-six  feet  of  rock  lias  been  mcasarctl  over  this  seuiu,  bo 
without  vohI,  and  it  i»  not  improbable  that  the  forej^uinf;  aeri< 
embraces  the  whole  of  the  lower  c^-mcasures  of  PcnnsylvauiJ 
8()vcral  smallor  soatna  of  coal,  of  nliout  one  foot  ta  thicktua 
sumetimefl  occur,  of  which  no  mention  hafi  been  made. 

The  t^ectiuiis  at  varioue  places  in  tliis  and  the  uvigbborin 
dietricbi  prove  what  luu  bi»cn  before  noticed,  thu  rcinarkabl 
unifuntiity  of  tlio  coal-eeams  from  mine  to  mine,  even  the  vcr 
sniiill  uni-K  all  preierving  their  uhanictcriittics  everywhere  sit 
ficiejitly  to  be  identified  bj  tlie  miners  after  a  very  little  oxam 
nation.  On  the  contrary,  the  inter%'aU  of  rock  uudor^  coi 
staiit  and  i-api<l  changes,  both  in  their  size  and  the  matorialfi  a 
which  ihev  are  eonipose<l.  Sund«tonce,  shales,  and  oonglotne 
ate,  are  substituted  for  each  other  in  iho  same  goologiisl  boi 
son,  so  that  uo  eniunemtion  that  could  l>e  made  of  them  wool 
b9  of  much  vnhte.  If  tliey  are  goTcmcd  by  any  law,  the  stm 
of  rock  seein  totbioken  upinpassinj^along  the  haain  from  norti 
ea£t  to  southwuet,  and  the  materials  of  which  they  are  tormt 
intuit  have  been  carried  bynuineronaciirrcntarunningaRroeatli 
haeia,  or  northwest  audsoutheaM,  soastoalTord  a  variety  of  mo 
formed  of  eand,  mud,  .iiid  ]iebblus,  on  the  Kiine  geoloj^oiil  levi 
in  going  from  nortlieaiit  to  southwest,  or  down  the  present  basil 

Faix  13kui)k  Viu^oe  and  Mixi». — The  first  c»>iil  wi 
fcliipped  from  tho  miiicK  of  the  "  J'aU  Brook  Cttttl  C'omj>ani/ 
in  March,  lUGtl,  and  there  have  been  produced  and  abippc 
from  tliwin  l,i)51,6O0  tons  to  January  1, 187S.  Tho  couaU 
for  sevcml  miles  around  was  a  pathless  wildenicaa,  covon'<l  wil 
heavy  timber,  There  are  now  at  Fall  Brook  338  tenomen 
liou6ee,a]l  owned  by  the  company,  <'osting$]3U,U00:  tiO  othi 
boildlnga,  including  au  Uutolj  store,  officea,  barnt,  etorehouu 
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ci'l  flliop«,  contlng    $3r>,OU0;  coat^hiitee  and  other  coiil-fix- 
hinp,  f^>,iHK> ;  steam  Ktw-mill,  $13,0li0 ;  nod  Uiu  clesriog  of 
't  '  .-:;l  8i8,<«Ht.     These,  it  will   bo  ob»errcd,ap«  «U  oiiMido 
"'  ]<n?[ianitoi7  to  mining  coal,  while  u  vaelly  larger  sam 
'  .|i«ii<]ed  undcr^^iuid.    The  opening  of  tho  minw, 
■niiuifncins  the  mining  proper,  oost  $73,itOO.     Wlmt  ift 
lining  jilaiit,  ix>naiBting  of  mine-care,  mine-locomotivce, 
nun,  etc.,  cost  $50,iX>0,  bcsidu)  $14,UUit  fur  mul<t«, liorMS, 
,  etc.,   iiccc«MTy   for    carrying  on   the  I)U8iiic«e,  and 
'  for  iroii  in  mines  for  tracks,  frogs,  switches,  etc. 
i'liciie  it<tm«  will  ji^TO  the  reader  an  idea  of  tlio  cxpoiiEM  to 
\t  itii-itmyl  in  preparing  to  mine  coal  on  an  extensive  ec^Ic,  to 
lU  nf  which  muBt  be  iiddod  the  cost  of  ttie  coal-land  and  an 
■  a  body   of  limlicr-land,  Ihc  confltrartiim  of  railroads, 
luliuo  of  raitroad-carB,  locomotives,  ami  building  and 
i.ng  of  maciun04bo|M,  bc«ido8  working  capital  for  carry- 
op  vn  tlio  bnsincsa  of  mining,  tmniiporting,  and  selling  coal. 
It  ii  Dcci»sary  to  hare  at  leui^t  two  2icri.<s  of  (iiiibei^land  for  one 
if  cul-Uiid,  iu  order  to  supply  lumber  and  tind)or  for  mining 
>  such  an  proi»,  for  tlio  safety  of  the  miners,  and  the 
t'>-:-9ii(.in  of  the  mines. 

Bnt  the  mince  arc  the  important  ^mrt  of  the  establishment 

IWiBkthod  of  \Torking  the  mines  is  culled  ^^nure  work.     The 

""■■■■■■iini  are  driven    seven   feet    wide,   and    have   hack   or 

hcnditigs  six  feot  in  width  at  n'^ht  nng1o£  to  the  gan^ 

«ii«,  there  U-ing   10  yarda  of  pillar  left  on  eat-h  side  of  the 

" 'vn.     The  breasts,  or  rooms,  are  worked  off  the  back 

^■i  18  yards  wide,  forming  two  broa»te  together,  or  in 

Mtit  range,  and  they  are  driven  0"  yardH  in  distanco,  and  a 

[SliT  ITi  yardfl  wiile  is  Ictl  between  ejich  range  of  breasts. 

TIm  hrcnsts  are  worked  thus  narrow  benttiBO  of  an  upper  scam 

'  I"  fi«i  above  the  lower  one,  whifh  is  worked  simnlta- 

.  and  the  pillars  are  htt  cIumt  together  to  insure  tlie 

1'  tlio  iip)>er  Hcnm  and  the  men  and  operations  there. 

■'ifr<lrirt,  where  U  is  not  intended  to  work  the  nppor 

■■■::  Lliu  breasts  are  worked  a4  yards  wide,  and  pillars  I8 

j»r1i  wido  lire  left  between  each  range  of  brcaKi«. 

Afli>T  the  l>rea«Ifl  are  all  worked  out  in  this  manner  over  a 
(i*tB  lurrilury,  tlio  place  is  tiniobcd  by  taking  out  the  pillars 
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Abo.  This  til  done  bv  first  splitting  them,  by  dririag  a  lieadln 
througb  tbo  middle  of  thvm,  six  fcct  widu;  tlicn  ooinmciidi^ 
inside  or  at  liic  rartWr  end,  the  rciuAitidt-r  uf  tite  pillar 
mined  out  b;  drawing  back  the  pillars,  which  arc  about  : 
feot  wide,  ou  Ciii'I)  Eido  uf  thin  heading,  nliicfa  ntfordri  a  plft( 
of  safety  for  the  miner  and  the  minoKUir  i<hoiild  the  top  com 
down.  By  this  method  thq  loss  of  coal  is  practically  uothiu 
as  nut  more  than  two  ]ier  ounU  of  tliew  pillars  i«  luHt  in  dra' 
ing  them,  while,  of  tho  mnch  larger  amount  mined  in  th 
breasts,  headingx,  and  gnngways,  M'arcely  any  thing  ia  lo«t.  Th 
method  of  mining,  however,  can  only  be  practi»<Kl  where  a  goo 
bard,  aelf-aiifiUining  roof  is  found,  like  that  at  Fall  Itrook. 

The  maximum  ([uantity  of  coal  a  good  miner  will  cut  a  s 
ton«  jier  <irty,  or  IjO  tons  per  month  of  21  days,  although  b 
fow  niini-ra  work  more  than  23  days  per  mouth.  la  hcadinj 
s  Ciir  average  miner  will  drive  about  SS  yards  per  month,  n 
about  IKi  tons  of  coal,  and  for  this  work  he  ia  paid  by  the  yai 
lu  well  as  by  the  ton. 

In  one  of  the  <iv\iis,  where  mules  are  nacd,  the  lr»m-road 
liaa  a  gaugv  of  twu  feet  two  hichw;  the  mtao-ears  wct^h  S>j 
IxiundM,  and  hold  ],OoO  pounds  of  ooni.     This  car  ur  wagon 
of  a  very  convenient  size,  being  easily  baniUed.    With  a  doub 
track  for  nearly  a  mile  underground,  tlicro  is  no  diffiL'ully 
bringing  out  of  this  drlA   1,000  tons  per  day.     With  a  siufc 
track  and  sidingu,  not  much  more  than  half  that  amomit  con 
ho  carried. 

In  another  drill  the  road  is  two  foet  nine  inch  gauge,  in  i 
dor  to  run  inino-locoinotivc«  and  to  test  the  economy  of  thi 
use  as  compared  with  mulopower.  The  mine-can  hero  wol 
5SI"  ]>Diiiid»,  with  capacity  for  holding  1,J0U  pounds  of  ■ 
Tlte  proportion  of  dead  weight  to  the  coal  cirried  tncnsafi 
with  the  width  of  Inick,  Mr.  Jamc«  Uvrron,  the  manager 
Uicce  mines,  says,  as  the  reiult  of  hia  obuKtrvnlion  and  expei 
ence  in  mining  operations,  that,  for  eoal-eeams  of  nearly  3  fct 
6Ucb  ns  tho«c  at  Fall  Brook,  a  tram-road  of  two  foct  four  inch 
gunge,  with  a  uiine>wagon  of  tl»e  capacity  of  1,300  or  1,'M 
pounds  of  coaI,  with  dangc^wheels  and  a  T-nuI,  would  Mvurv 
the  advantages  ubtainnblo  in  economy  and  convonieooe 
hftuJuig  of  KQol  from  the  miite«  to  the  »l)ut««. 
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Two  mino-locoinotives  were  used  in  one  of  the  drifts  *t 
Fill  liniok,  but  their  nse  inside  of  the  mines  has  been  discon- 
tbud^niid  that  of  miili't)  eiibfetitiittid.  Tho  vxjtcrifmcti  hero 
ntitluil  whore  ni)-f;nnles  ownrred  in  tho  mine*,  or  n  largo 
liaiiwte  ia  to  be  done,  rcqniring  much  stean),  tho  difficulties 
ndsrcd  by  the  enginm-r  nnd  bi-»kvin»n  fVt>in  ti\e  sinokc,  steam, 
ud  e»p«cJally  tho  oarlionic  acid  produced  by  the  enfi^ne  in  a 
(tadoed  lAatv,  like  the  gangways  in  co&l-mincs,  bocome  ia- 
tnktilile.  Counting  iileu  the  wear  nnd  trar  nnd  in<>i<tentnl  cx- 
ptnm.  It  WII8  found  that  more  cmI  could  bo  brought  out  of  the 
Dims  in  tlie  same  time  by  mules  and  fully  us  cboap.  AVIiore, 
bo«tTfr,  the  rodd  is  nearly  level,  and  the  flight  grade*  that 
tlinim  in  favor  of  tltc  loaded  niiiie-wngonB,  and  no  brakemeo 
in  rwinirnd,  mine-locoinotiveit  can  bo  ust-d  with  satisfaction 
■illcoaomy,  and  wIk-u  tram-roadii  of  considerable  Icngtli  are 
nqiircd  out  of  the  niinea  they  nn.'iwer  a  good  purpose,  or  in 
kAr  (.lugways  in  tho  large  Anthracite  eual-bed^ 

The  number  of  miuunt,  laborers,  meclianios  etc.,  diroctty 
mplorcid  HI  mining  coiil  and  in  labor  connec^ted  therewith  at 
ilk*  uiines,  in  producing  'i50,'KM)  tons  of  coal  per  aunum,  which 
ittiwprcsoiit  pnnliK'lion  at  Fall  Brook,  preparing  it  for  niar- 
ht  uid  putting  the  name  in  railroad-cars,  is  abont  '^^0,  and  tho 
unnlwr  of  persons,  men,  women,  and  eliildron,  directly  eop- 
ptlnl  by  the  prmlaction  c^  tltat  amount  of  coal,  will  reaclt 

The  Kail  Brook  Coal  Company  wan  funndcd  by  the  late 
JtJin  Magee,  formerly  of  Bath,  N.  Y.,  afterward  of  Watkine, 
X.  Y.,  and  tho  property  is  now  exclusively  ornicd  by  his  heirs. 
A  portloti  of  tlie  railroad  by  which  the  ooal  is  carritnl  to  Wat- 
Uu  bvlimgs  to  this  company,  together  with  locomotivets  cars, 
tUuoiilvc  ■hipping-<lockH  on  i^eneca  Lake,  canal-boat«,  and 
ubtr  property  connected  with  the  transportation  of  the  coal. 
"'■  iilso  own  tlio  mine*  at  Antrim,  and  the  railroad  from 
:  a;  tt)  thciii.  General  Oco.  J.  Magiw  is  the  president,  and 
JuiiB  Ijing  treasnrer.  The  company's  office  !»  at  Watkine,  K.  T. 

Mounts  Rr*(  Mixes  axd  Vu-laqe. — Tliese  mineft  aro  near 
tlw  i-Mitro  of  titt!  lowtiship  of  Hamilton,  recently  erected, 
vhlrli  comprise  the  easterly  part  of  tlie  okl  townahip  of  Bto«s. 
Tin  tnit  of  land  pertaining  to  these  mines  oontains  about 
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IfiOO  ftcTcs,  occupjing  the  wliole  width  nortli  and  »onth,« 
about  three  miles  iu  length  o(  tlic  Bloesburg:  coal-field.  T\ 
village  is  located  in  the  valley  of  Murm  liuu,  which  hwim 
cut  dovm  through  the  coal-meaBores  by  the  w&lere  a(i 
creek,  tliiiH  affordiii;;  nu  c*iy  liutnucc  tu  llic  coal  aod  dni 
ago  for  the  mince.  This  village  contains  347  dwelling  tin 
8chool'houM«,  a  store,  office,  hotel,  market,  Eaw-mill,  town-lii 
mad  for^->foiir  other  biiildinge,  together  with  three  church) 
aauwly,  Congregational,  Methodlat,  and  liaplJAt,  baring 
population  of  ^,^60,  and,  excoptiog  only  the  churches,  is  omn 
wholly  by  "  Tho  Morris  /tun  Coal  Company."  Tbcae  it 
provomciit«  liave  coet,  independent  of  miuea  and  moTabl|i 
t»rc«,  about  |>5lJO,00i).  fl 

The  principal  aeain  of  coal,  B,  or  tlie  Blow  vein,  i«  of  w 
ing  thickness,  not  exceeding  five  feet.     At  the  lowest  pait  \, 
tlie  bnsiu  it  lic»  nearly  level,  rLuug  with  an  increasing  torn 
toward  the  oiitcriip,  both  to  tlie  north  and  the  south.    Ti 
grcatost  dip  thus  far  obscr^'ed  is  one  in  ux — equal  to  i 
angle  of  nearly  Un  de/jyets,  but  naually  the  dip  is  moch  hi 
The  fioor  of  the  mines  ii>  of  bard  fire-clay,  alig^itly  undulatin] 
ThcTx]  iij  no  expfu^ive  gaa  in  these  or  in  any  otlier  miii«i 
this  region,  and  io  perfect  is  the  rentllntioa  that  dnring  tl 
I>aat  eight  years  there  lias  been  no  delay  nor  lost)  of  time  < 
that  account.    The  roof  is  almost  invariably  good ;  propt  ai 
act  in  rows  about  4^  foct  apart  encli  way.    The  eysten  < 
mining  ia  known  ba  the  "post  and  stall,"   the  ^ngu'avi  tf 
made  nine  feet  wide  for  a  single  track,  affording  room  at  ti 
aides  for  men  and  mulos  to  pa«s  the  cara.    The  pdtraild  pmi 
ways  are  4<.i0  feet  apart,  and,  between   these,  chambem  at 
worked  trauavcrsely,  itC  feet  wide  and  separated  by  pillars  \ 
feet  ID  width.    Pillars  30  feet  wide  are  left  on  botli  sides  alod 
the  gangways.     Tlie  overlying  strata  are  from  SO  to  250  feet  \ 
depth,  and,  as  the  pillan;  sustain  the  weight  without  cnishint 
tite  roof  being  good,  the  entire  deposit  of  coal  is  taken  oat  vii 
no  more  waste  than  would  occur  in  moving  coal  iVom  a  pile  i 
a  coal-yard. 

The  average  miner,  working  alone,  mines  4^  tons  per  d)U 
and,  assisted  by  a  boy,  he  mines  fi)  tons.  Nearly  all  of  t^ 
coal  is  level  lreo>  or  above  the  uatuial  drainigo.    The  he 
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ni  gmgwars  are  driveo  ou  tbe  line  of,  or  at  riglir  nnglvg  vriU), 
illi[^ornstanil  vertical  {lartiiig  in  tliecoal;  HndwiUi  90  much 
n||^krit;r  (loca  tlie  miner  I'ollovr  this  guide,  that  his  work  is 
ftimilto  aduit  of  etmight  lined,  run  by  Uio  trnn«it,  of  3.U0l>  feet 
ii  Imgtlt.  The  slip  i#  n  thin,  vertical  cavity  in  the  coal,  usually 
UM  vHth  a  tine  atomic  eubstanco  nwembling  pulTerized  diaN 
ooil,  ind  its  magiKiIic  coune  i«  south  12°  «Mt. 

The  tncka  in  the  mioesare T-mil,  weighing  IC  pounda  to  the 
}«il,  and  of  Zf>  inches'  gauge.  One  of  the  miuoe  of  thi«  oompauy 
tu  fornicrlj  workiMl  bv  tlio  Tiogs  Improvcnieiit  Company, 
Bulcr  llie  management  of  Alfred  Jonee.  Three  mines  are  now 
vtded,  called  the  East,  the  Tioga,  and  the  Jono«  mine»,  and  to- 
gether ibey  have  a  capiacity  of  :},o(H)  turn*  per  day.  The  largest 
■faa,  liaviitg  a  double-track  entry,  yielded  40,;}d8  tons  in.  one 
amth  from  one  drilt,  and  at  about  that  rale  for  eevcial  mouths, 
working  SO  dayg,  i<tf;ht  huure  per  day.  The  largest  production 
b  one  day  of  eigtit  houni  vraa  1,S50  tons.  This  exceedn  the 
oftotT  of  any  anthracite  mine. 

In  tbe  year  1870  a  snutll  locomotive  was  introduced  to  take 
6a  jilaco  of  mules  in  luuling  tlto  coal  from  the  mines.  It 
«ti^a  live  tons,  rone  on  a  track  of  3(>-inch  gauge,  and  is  equal 
lo  13  males.  It  vor^s  well  on  uutGidu  roads,  but,  nnlc«s  some 
flm  shiill  be  devised  to  prevent  the  escape  of  smoke,  it  is 
thrabtful  whether  the  loeoraotive  can  be  useil  to  advantage  tn- 
■idoilic  minwt.  The  cspurimcnts  hero  fioeiiiL'<il  to  ^how  that  it 
ilMI  snitablo  for  inside  hauling. 

During  tlio  winter  monttis  hat  little  coal  h  sent  to  market; 
tbe  pro<lHclion  is  continued  at  a  moderate  rate,  and  from 
N^Ni  to  i<K>,<)(lO  tons  put  on  the  atttck-groiuid  at  the  mince. 
One  hundred  thoaeand  tons  of  cosi  in  one  pile  is  a  fight  worth 
■dag.  Tlie  coal  thiu  stocked  is  shipped  during  tbe  summer 
vluin  needed^  to  keep  the  movement  regular,  on  oocaaona  of 
tondsota,  holidays,  etc.  A  ftiam-^Aottet  is  cmploycil  in  the 
•tnck-coal,  cafMbte  of  loading  100  tons  per  hour  into  tlic  car*. 
Tbrvt!  men  arc  employed  on  this  machine,  and  tlio  expense  (ft 
ooriiig  tbe  coal  is  reduced  to  less  than  one-half  tliat  of  hand-labor. 
Ii  fij«  ^,TiKl,  and  in  funn  it  rcsvmbivs  an  ordin.iry  driKlging- 
uucliiiio  or  eteam-exc«^'ator,  mouutod  on  a  railroad-tradc. 
Ei([l]t  hundred  men  are  employed  in  the  mining  operations 
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«t  tliis  placCt  and  thcjr  with  their  ftniilics,  iinmboring  9,: 
n'liolly  su)>portc(l  by  tbia  businesa.     Tbeao  men  earu 
$*3i>,00y,  newly  lil  of  which  is  expended  in  this  oo^ 
the  vnrloas  nccc««aric«  of  life  bikI  for  land.    Tliere  Is 
demand  for  all  n^cultuml  products,  and  the  whole  of  T 
Connty  is  f^rvurly  b<MiL-St4Kl  by  thiH  mining  buMiiCHit. 

The  prodiK'tlon  and  shipment  of  coal  I'roni  the  nn'nei  of 
Morris  Run  Coal  Company  in  1871  were  3S5,996  t«n«,  and 
tota]  »iiK-c  the  openiiij;  of  the  niinea  by  the  fonner  ownar 
1853  is  2,842,263  tODfl,  of  which  l,3:il,2i>9  were  iiaed  for  nu 
IJBt.'tnring  ^It  at  SynuutrO,  It.  Y.     The  (.■oni|nuy  \i  exdtitlv 
a  eonl  mining  and  Hcllinf^  com[iany,  their  milrosd  tmti«pota 
tion  being  furnished  by  the  Bloseburg  Coal  Company,  who 
the  Tioga  Itailroftd;   but  they  have  a  fine  tilii[>)>irig-d< 
Coal  Point,  near  AVatkins,  N.  Y.     The  &b>ck  of  the  Morrii 
Coal  Company  is  owned  chiefly  by  James  P.  Uaekin,  of  Sjf 
cnta,  N.  Y,,  where  the  company  ke«p  their  offloe.    The 
other  stockholders  are  William  T.  Hamilton  and  wife. 
HamUlon  U  the  eeeretary  and  tltc  cxvculivo  officer  of  the 
pany.  W.  S.  Ncaring  is  tlie  manogvr  of  all  the  coniiiany'a 
tions  in  the  production  of  the  coal  and  other  buBineiui  at 
Ban.    Hon.  T.  T.  Davis,  laloof  Symcuu,  docoaecd.and 
Uajor  Alexander  H.  Davis,  fonaerly  h«d  a  large  intcrcM  in 
etoek  of  this  very  suocesfiful  company. 

Mines  of  the  Blo$«burg  Coal  Company^  and  (Mr   V 
called  Amot. 

Tliie  company  commenced  work  in  ISGO,  when  they  eat 
lishcd  their  minca  and  mining  town  at  *  point  in  the 
wildemees  country  about  four  milea  westerly  from  the  villag 
of  Blowbnrg,  without  even  a  common  wagun-rond  by  which 
npproach  the  place  of  their  operationa.  In  a  nliort  «]<iice 
time,  with  almost  unpaniUclcd  oucrgy,  thcv  built  not  onl 
wagon-roads  but  also  a  snbstanliiil  railroad  connecting  the 
mines  with  the  Tioga  Itailroad  at  BloBshurg.  Where  a  di 
wtldcmee«  cxiHttxl  in  lAOC,  now  in»y  bo  Been  a  villiige  mnlnii 
ing  SdO  goo<),  substantial  tenement-honaca,  and  about  i,':i'«)  ii 
habitants,  an  exteuetvo  steam  saw-mill  and  general  lumberU 
establishment,  n  large  store,  atorehouHOs,  banie,  ooal-abut 
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aud  other  iinpruvciiicnU  novcearjr  to  laocMsfol  op«r«tion> 
mining  3n<l  producing  conl,  all  tlie  proper^  of  Uiii»  compMij, 
Mnd  occupied  by  their  mioers  and  other  employ^B.  F.  N. 
Dnke,  lusi].,  of  Coming,  N.  Y.,  [•  th«  prottdviit  of  this  cem- 
panv,  and  to  his  8ngacit;rt  ^^^f^>  *^^  hnsinees  cnpacitj,  tli^ 
arc  Urgcly  indobtod  for  the  buccoss  tlint  biu  attendvd  the  enter- 
prise in  irltich  they  nre  engnged. 

The  production  of  coal  nt  their  minee,  in  1871,  wnoitnted  to 
about  2SO,000  ton*,  and  will  donbtlc«8  b«  iiicrvaeed  to  S50,000 
tone  in  the  ye«r  187ti.  They  employ  regularly  nbotit  "(H)  tD«iL 
in  minmg  aiid  outride  labor,  including  their  lumbering  businea, 
snd  a»e  in  connection  with  their  mining  opcntions  nbout  80 
molee,  700  mino-wagon^,  and  one  fimsll  locomotive.  This 
locomotive  16  iiHod  escluKivtrly  in  liaiding  tho  coal  from  the 
entrance  into  tlie  driftji  to  the  Ahntee  on  the  rulroftd,  where  it 
i»  traiiKferred  through  pockotfi  into  cars  nud  made  ready  fo! 
transportation  to  market.  According  to  the  roj^Ktrt  of  Jaines 
Cameron,  the  mining  superintendent,  this  small  locomotiro 
I>erfonnfl  the  labor  of  at  leaet  14  innlcs,  (juito  ah  expeditiously 
and  KitUfaeturily,  and  at  a  largely  reduced  expiiiM;.  The 
tram-road  on  which  it  is  used  is  of  two  feet  and  six  inches  gnnge. 
T-rails  are  used,  weighing  25  pounds  to  the  yard,  and  mine- 
wagons  carrying  about  1,IHm^  poniids  oadi.  This  oomtM&y 
owns  about  SKl,000  acres  of  land,  or  about  31  equare  miles  of 
territory,  and,  eitnatcd  as  it  le  in  the  coal>ba^D,  it  is  believed  lo 
be  mostly  underlaid  with  conl.  Two  seams  are  now  being 
worked,  one  about  150  feet  alwve  the  other,  producing  from 
1,000  to  1,400  tons  daily.  The  co«l-scam*  ocear  in  a  veiy 
regular  position,  with  sutlicient  dip  tor  good  drainage,  wilbuut 
being  too  steep  for  easy  transportation  of  tlio  coal.  The  gan^ 
nayK,  by  which  arc  meant  tiic  principal  roade^  extending 
tJirough  tlie  mines  j  the  headings,  by  which  are  meant  tho 
roods  nmning  through  the  mines  at  right  angles  with  tbo  gang- 
ways, iKinictiniL-s  cAlIcd  tho  iwrallel  headings;  and  tho  broast« 
or  wide  apartments,  in  which  the  prindpftl  part  of  the  ooa)  is 
mined,  opening  out  from  the  hosduigs,  arc  all  hkid  off  at  right 
niigles  as  regularly  as  the  streets  of  the  Lity  of  rhila<lclphla. 
liui  the  plan  of  tbe  mines  presents  this  iiii]H>rtAnt  ditlcrence, 
that  all  these  gnngways  and  headings  are  double.    Hero  is 
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ifib  of  expciLM  wblcli  Uitt  visitor  ur  casual  oLeerver  6e«a 
bit  Ultlo  of,  being,  like  many  other  expeiisivo  impi-ovL-iiiuQtd 
ateemty  in  operatiag  coal-iuitics,  neon  and  appreciat«d  only  hy 
Aon  wbo  timku  a  more  tborougli  inspection.  Tlio  object  of 
IUm  double  gnngwaye  was  shown  in  describing  tlie  method  of 
Amiiihing  the  miBos  witli  froeb  and  pure  air,'  to  accompUtU 
vhlch  tbU  company  liavo  «p«nxl  neither  paint  iior  oxpenae,  and 
UKoaaeqnoDce  theirmlnca  are  well  ventilated. 

Thit  company  own  the  railroad  branches  fi-om  Blosaburg  to 

KormltuD  and  toAruot,  and  thut  over  which  tliuir  coal  as 

nttw  tliRt  produced  by  the  Fall  Itrook  and  Morris  Kiin  Com* 

}iDle8  is  transported,  extending  uortticrly  from  Bloesbiirg  to 

tWSttIo  liuf,  u  dlHtanco  of  iH  milce,  and  in  all  &i  mUva.    At 

Uvrenco^'iUe  it  connects  with  the  Blosaburg  ^  Corning  Rail- 

lud,  operated  by  the  Kali  Urook  Co«l  Company,  and  cstend- 

B|  boui  Ibc  State  line  aforesaid  to  Corning,  a  dixtauvc  uf  about 

Umilc«,  and  over  which  tbe  prodactions  of  the  other  two 

notpfeDice  mentioned  are  also  transported.    From  15<^,0iX>  to 

!l>f,iHiii  lout!  of  tbe  production  of  tlie  iiloeftbnrg  Coal  Company 

-Tiinlied  aiitnially  by  them  to  tbe  Erie  liailway  Company  for 

wi.  ii.r  llieir  loooiuotivce,  etc.     A  large  jwrtioii  of  the  balanco 

ii  Inuisported  to  Watkine,  wliere  ibey  hure  extensive  ti-anbfur- 

mkt  fur  resliipping  coal  from  care  to  boats  on  tlie  Seneca 

Ukc.    All  three  oftliesc  coUiuricHand  mining  villages  pro«out 

Hie  ttmi)  gvncral  features,  and  portions  of  the  descriptions  of 

Meb  apply  to  thorn  all.     The  improvements  made  by  the  three 

ttBTfanies  are  all  of  «  subatantial  and  durable  character,  and  all 

tlivir  opcntioiis  are  on  a  liberal  scale.    The  mining-work  haa 

tfao  important  advantage,  that  it  is  ooutiuued  witbout  iiitermp- 

tiiiu  during  tbu  whole  year,  and  with  very  little  fluctuation  in 

the  ratuii  of  wages  or  the  demand  for  labor.     The  companies 

all  have  sufficient  capiul,  and  pay  all  their  employ^  promptly 

b)  tooovy  as  aoon  after  tlie  close  of  each  month  as  Uicir  ac- 

eoonia  can  bo  settled.    The  coal  le  iwld  at  a  very  low  price,  bnt 

at  T«ry  uniform  prices  tltronghout  tbe  year,  and  frum  year  to 

VIST.    Afi  it  i>i  used  for  locomotive  and  other  steam  pnrposes, 

lor  rulllng-rutlla  and  other  manufacturing  uses,  it  is  not  subjoot 

to  the  tluctttatians  i»  the  demand  to  which  the  trade  in  anthra- 
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cite  for  domestic  obb  is  linblo.  Tho  domand  lias  for  «oa 
jfiars  been  steAdily  increasing,  nnd  Uiero  Iiiw  beoc  do  exoeesi* 
production.  While  these  coal  companies  bflTo  boon  vrn 
Bnon^b  to  be  eatisfiod  with  ii  unaJl  profit  on  eai^  ton, 
hxre  tltns  very  muck  increased  tlio  market,  they  ItoTe  bi 
pmdent  enough  not  to  be  induced  by  comjietitiou  to  ttSi  an 
port  of  their  production  at  lees  than  it«  cost. 

ANTBIU. 

At  tJie  minoi  and  mining  villages  alrendy  described,  th 
TTorka  are  completed,  and  in  fiUl  working  order.  More  dwuHin 
Louses  for  miners  may  bereiLfter  bo  orectod  as  may  be  ucc 
Mry,  in  order  to  incrosee  tho  production  of  conl,  bnt,  in  othi 
req)ecls,  little  change  takes  place,  except  the  enlargmnont  flu 
yoar  to  year  of  tbo  undorground  oporatiuns. 

At  Antrim,  on  tlie  contrary,  the  vittitor  during  tlio  eoomu 
of  1873  could  have  seen  the  commoucement  of  a  new  collk 
and,  !f  lie  li!id  the  time  to  spend,  lie  miglil  liavu  witnossed  eve: 
Huccoettive  step  IVom  tbo  first  exploration  of  the  laud  for  tho  <) 
eovcry  of  the  coal-seama  down  to  the  shipment  of  tho  fimt  coi 
to  market, 

Tho  Full  Brook  Oofd  Company  having  determined  todevoJi 
the  coal  on  their  lands  situated  south  of  Well8Uoro,imd  west 
Amot,  have  lately  built  a  niitroad  38  miles  in  length,  fra 
Xawrcncovillc,  at  the  New  York  State  line,  to  Antrim,  by  wi 
of  Wellaboro.  It  is  now  completed  and  in  running  order  fo  t 
latter  place,  and  tho  remainder  of  tho  road  will  bv  fintsti 
!>eforc  these  pagcR  readi  the  reader.  This  new  railroad  conuod 
at  lawreucevillo,  with  15  mile*  of  road  belonging  to  tho  siin] 
company,  callc<l  tho  Corning  &  Blossburg  Ii«ilroad  (vm 
on  page  12R).  The  Fall  Brook  Coal  Company  thus  will  _ 
complete  lino  of  road  from  the  Erie  Railway  at  Coming 
Antrim,  IS8  miles  in  lengtii.  They  also  o^m  the  six  niiloa 
road  from  Blosabni^  to  Fall  Brook.  Although  the  road 
WellsboTO  passes  through  tlie  older  settled  portions  of  Tt 
County,  and  that  pleasant  and  thriving  viHago,  yet  the  [>rin 
pal  object  in  its  construction  was  as  an  outlet  to  market  for  I 
coal  from  Antrim.  Tho  mountainii  of  Northern  Pennnylvai 
arc  eovorod  witli  a  dense  foreet  of  largo  hcmlock-trccs,  cxten 
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tttomy  milM  without  int«rvftlfi  of  olearod  land.    Those  who 

KtiM  ill  tlitii  couiitrr  as  fnntiors,  preferred  thu  vitUoy«  eituated 

Unr  tlown  thiiu  Uio  coal-rtwkB.     Abont  eight  tiiiJce  of  the 

nnU  of  tho  railroad  nvxl  to  Antrim  in  thron^h  tlio  foro^t  re- 

tmri  to,  Uio  locntion  of  ttio  mini-e 

'■*iiL'  Mweoti   WiUon'fl  Creek  and 
Creek.     Tlore   in   thia  late]}* 

tilnt  wilderness,  hnndreds  of  moa  aro 

(mtW  nt  vrork  htiildiuf?  milroadH,  costl- 

i6utw,  and   other   ti\turv«(,   ojicniiig 

Bing*,  baiiding  tr«m>roflde,  erecting 

tmiKKiiia  dwel1inj(s  for  minera  and 

4tbtr  employ^H,    etoree   and   etoro- 

\inm,  and  arranging  for  the  pcrma- 

atat  And  cotnfurtablc  aavniimidatlOR 

rf»  poiialstion  of  eomo  2,<ion  [wople, 

tDi  for  the  mining  and  Ecnding  to 

Bitket  of  n  1urp;u  qiiantitr  of  conl. 

Thii  will   Ixi    nimpiy    another   Fall 

Hnok  Tillage  with  HimiUr  mines,  in 

llMHine  third  coal-basin,  in  the  Bame 

Bkulmrg  aoam,  and  prudnring  tho 

MM  bitotninons  coal  bolongli^  to 

Ibtome  coal  coinpnny. 

Tlu:  Aittrim  mines,  as  vill  be  no- 
iIcikI  on  the  map  on  pago  125,  are 
rftuti-d  nc*r  the  common  oomcr  of 
CWriMton,  Morris  nnd  Delmar  town- 
ttipi.  Here  the  Fall  Broolc  Coal  Com- 

purown  a  large  body  of  coal-lands  ^i_j:f| 

u  Wll  ss  at   Fall  Brook,  together  ^^^^-t'-o* 

aounting   to    S5,O00    acrea.      The 

i\at\e  arL«,  in  addition  to  its  mineral 

*«ltli,  ia  covered  with  a  noble  forest 

••I  hcniluck  and  bard-wood  timber  of 

a  excelUmt  i|italit;. 

Tlie  uincxcd  geological  Mction, 
Biniitbeil  by  the  company's  engineer, 
Ur.  A.  Hardt,  shows  two  coal-eeams  of  an  excellent  workable 
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thickness,  separated  by  6H  feel  of  intermediate  strata, 
nilrond  will  be  completed  and  ready  to  lOitp  (.-oal  from  Antrii: 
in  .Tanuary,  1S7S.     These  minea  vill  prove  a  Hoiirco  of  w«al 
and  proBixjrity  to  the  people  of  Tioga  Couuly,  in  addition  lo 
frreat  oonveaience  of  having  a  railroad  connvcUoa  fro 
heart  of  the  county  to  the  outaide  world. 

lint  the  quality  of  the  coal  produced  in  tho  Bloeahorg  rc^od 
the  true  and  Hnb«tantial  basis  of  the  busiuoaS)  remains  to 
cotieidored. 

SmiHitwntrunu  Coai. 

In  view  of  the  Urge  tonnage  in  this  Bpecics  of  ooal,  and  tfai 
£nct  tliat  there  is  leee  known  in  regard  to  its  qualities  and  pa 
cidiaritiut  than  other  ooala,  n  fhrtlier  aocottnc  of  the  Xaxxw  wil 
now  he  given,  which  will  aUo  apply  to  all  the  semi-biliiiuino' 
coats  from  the  other  r^ons,  particularly  those  from  the  Mo 
In^rre  and  Towanda  districts. 

On  taking  a  general  view  of  the  field  of  semi-bitumiRon 
coul,  wo  Bcc,  along  Uic  caeterii  part  of  the  Alleghany  range  o 
mountaiue,  a  region  which  prodnces  an  entirely  different  kiw 
<tf  coal  from  the  anthracite,  and  different  from  the  (»niiuui 
bitnminoiiE  coal,  poesecdng  peculiar  and  very  valuable  proper 
tiee.  This  kind  of  coal  is  not  found  ontaldo  of  the  region  men 
tioned,  and  tlie  changes  which  are  seen  in  all  coals  uUewhoi 
ea«t  and  west  of  it  show  that  this  is  tho  only  part  of  the  coon 
try  in  which  ^mi-bitiiminous  ooal  may  he  expected  to  bu  fuuU' 
These  coals  are  known  in  the  markets  where  they  are  sold  h 
the  tianieii  of  Blossbnrg,  0lear6eld,  Broad-Top,  and  Cumberlam 
ooals.  The  first  is  produced  in  Tioga  Coimty,  Pauiisylvania 
near  tlio  village  of  BIo««burg,  30  miles  south  of  the  sotiUi  li: 
of  New  York.  The  Barclay  or  Towanda  n^giou  is  siliiat« 
tu  the  adjoiuiiig  county  of  Bradford,  east  of  tho  BloH»hiU)(, 
the  eamc  distance  from  the  State  line,  and  is  fi^rlher  cast  thai 
any  other  coal  except  the  anthmdtc.  Tlio  Mclnlyre  or  lUUtoi 
field  is  midway  between  the  other  two  juHt  moiitionod,  and  ii 
the  nortliem  part  of  Lycoming  County.  Broad-Top  coal  1 
found  on  tho  line  between  Himlingdon  and  Bedford  Oounlieii,  { 
the  southern  part  of  Pennsylvania,  and  the  Cumberland  rc^oi 
is  in  the  western  part  of  Maryland.    A  line  drawn  on  Uie  nu 
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lU  and  ]UaryUiuI  tlirough  itic  Blu8vbarg  region  in 
IWDtLweAtern  conrse  would  [>»««  thntiigli  or  near  tbo  Broad- 
T(p  kiid  Cumberland,  lU  wvU  it6  two  otLur  mtt:riuvduito  trcmi- 
UtRDiinouB  ctMtl-r«gions  at  Snow^liou  nnd  PliilliiHiI>urg,  In 
Cairo  I'ounty,  PeoDSj'lTatun,  all  of  wbicli  produce  the  same 
■pKH*  of  tv>al.  Tbc  prudiK'tiuii  of  the  Hcmi-bituminouit  rcgiouu 
iiPtnniijIvaaM  in  1871  was  aa  Ibtlows: 

Tgu. 

KWowbari;,       S   ootl  oomptmlM Bie,OT> 

!.  Kclntyw,         I      "  «     lOU.iaO 

».Tii««niJa,         3      "  "    878,886 

4.  &w«f»Iio«,        1      «  "    82,468 

i.  Plimipaborfc,  IS      "  "     U3,S0a 

i  JolisMavD  or  CtntbrU  Iron  woH:t,  1  compnsjr 303,472 

T.  CMiibrU  Oounty  on  Peon.  KailrtMiiit,  10  «ompnniM. . , .  S<J0,T1>9 
t  Broad-Top,  19  oompulM aiO.eiS 

T»t*l. S,7I4.T»0 

1W«e  regions  prodaoe  what  may  emphatioalty  bo  called  tlio 
omTictiiring  Olid  etcam-making  ooal  fivm  which  onr  conntry 
imtw  IinfM^rlant  vioincntg  of  it«  grcatnew  as  a  producer  from 
lliinw  uiiittTial  uf  whatever  is  naed  b^'mnn^  as  wtll  ns,  to  some 
ttlcnt,  it«  commerda)  and  national  proBpori^.  This  coal  {s 
tiifi-Criv  worthj  of  A  Hpecial  accotmt,  m  well  as  for  the  im- 
fUlliH-o  it  Una  attained  in  tlio  market,  and  the  probable 
lilare  magnfttido  of  the  trade. 

"Tliutvrtn  hilMtninouB  coal  \n  aomowhat  deceptive,  and  it 
tarn  lio  remarked  that  it  does  not  mean  that  any  bitunicn  or 
oboral  pitch  soluble  in  ether  is  contained  in  it,  but  that  tlie 
pwt  oxTgOD,  hydrogen,  and  nitro/i^n  enter  more  Iitrgely  into 
hi  mnjMivitiou  tliau  in  antliracite,  and  give  it  a  more  tlttniing 
dincter  in  bnming."  It  bums  like  bitumen,  hut  it  is  doubtl'iil 
Buy  conl»  contain  bitumen  in  tbv  ready-fonnod  condition. 

Setai-lntuminotui  oMjf,  in  tiiOHenw  in  which  we  sliall  uho  the 
ttrm  to  distinguish  it  from  common  bituminous  coal,  u  that 
iwnlhrkind  produced  in  the  regions  mentioned,  wbicli,  white 
■Ij^gliU  Lioke  and  combustible  gaaee,  yet  contains  only  11  or 
l!i  ud  alwAyii  leas  than  18  per  cent,  of  volatile  combustible 
snitcr,  Aitd  not  leu  tliati  about  70  per  cent.,  and  never  more 
Ihaa  M  pur  coot.,  of  carbon. 
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Wluitevcr  tatiy  be  iU  tucful  qualities,  it  miut  be  taaib 
it  in  in  mere  appoantnce  inferior  looking  to  ftltno«t  any  i 
kindof  co:it.  As  it  comes  fromtlie  mine,  or,  in  technical  {A 
"  the  run  of  the  minc«,"  it  Gondet«  of  at  lca«t  from  uno-tfai 
one-Iialf  of  tiao  coal,  or  what  Engliiih  miners  call  "  dead  n 
and  some  of  it  mar  be  called  dofit.  The  large  or  Itunpc 
blnek,  shintug,  Hud  much  more  CM>ilj  broken  ttian  antln 
&lling  into  irrvgular^ided  cubical  pieces,  the  cleavage  I 
veiy  much  the  «amo  in  A  cross-fracturu  a*  in  the  pinne  of  I 
Jication.  It  ecldoin  cleaves  into  smooth,  perfect  cnlMeal  Mw 
any  diKe  like  the  Pittsbui^  coal  It  is  decidedly  dirty,  o 
bo  tonched  without  soiling  tlio  hxuds,  and  ite  vbole  meii 
value  ooQsi^t  in  its  u»ieful  iiualitiu». 

All  other  kinds  of  coal  must  concede  to  anthracite,  a 
been  fiiiid,  tht!  market  for  boiiBebold  use,  on  accoant  of  i 
perior  cliviiiiicss  niid  freciloin  from  emokc,  isoot,  and  I 
Anthracite  and  the  harder  npociea  of  laminated  splint  cioal, 
their  hardnesa,  alone  can  eostain  the  weight  of  a  chai^ 
blast-furnace  fur  making  pig-irOD.  Lehigh  and  otber 
hard  anthracites  arc  preferred  for  melting  pig-iron  for  dm 
pnrpoees.  The  true  bituminous  coab  from  the  weatem  pi 
the  AUc^iiinny  coal-tield  in  Wustoni  Ponosylvania  and  OhI 
justly  entitled  to  the  market  for  manofncttiring  gas.  But 
ia  no  other  purpose  except  the  above  for  whidi  semi-bi 
nous  coal  in  its  raw  state  is  not  vrell  adapted.  It  lias  a 
runge  in  its  use  than  any  other  kind  of  co«l.  For  blackf 
ing,  for  puddling,  and  heating  in  roUing-milla,  and  for  i 
all  kinds  of  coal  oro  nscd,  just  as  all  sorts,  however  unan 
or  inferior,  are  to  some  extent  used  for  hoosdiold  parposet 
the  kind  of  coal  which  is  invariably  admitted  to  be  by  fi 
best  adapted  for  the  work  of  the  blacksmith  or  ironsmt 
bo  ahould  properly  bo  called)  i#  wlmt  wo  arc  describing  I 
semi'bitaminouB  coal.  This  is  mainly  owing  to  ita  groat 
ing  power,  and  its  making  what  is  called  in  the  hingnaga< 
tnde  "a  good  hollow  fire."  Hie  fine  portions  of  the  coal,  1 
are  generally  tised  alone  in  tbia  work,  become  adhesive 
cemented  together  in  burning  into  a  compact  body  on 
aide ;  die  fire  being  confined  to  the  interior  of  tlic 
coal  not  burningjil^^^l^btit  •  t  the  iiw 
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teiDtidi  ti  lienting,  and  fomiiii^  »u  arch  lined  witb  burning 
Mb,  into  which  the  iron  b  thrust,  while  the  ont»i<)o  prvMiit* 
MippetninGU  of  Am.  This  is  DOt  ouly  ft  more  econoinictil  fire, 
btfsisg  the  coal  ouly  where  it  ia  nc«<led,  and  proU'ctiiig  the 
virknun  from  the  heat  o(  ftn  outeidc  blazing  fire,  whicli  ts  ao 
olfKtionsble,  pftrticuliHj  in  hot  wcotlier,  but  it  niakra  a  liott«r 
iKb]r  eoncentrating  the  beat  in  the  interior  directly  in  cotitavl 
lidi  the  iron  wliero  it  ts  ncudi-d. 

latdditiou  to  tiiiit,  ttieso  semi-bituminotu  coats  i>ofl6C««  the 
irgf  vidtuble  qnolity  eo  indieponeable  for  this  work,  and  «o  iin- 
pmat  in  all  uhch,  in  boin;;  froc  tVoni  Bulphur,  The  great  im* 
pMMco  uf  this  is  but  Uttle  appreciated  in  the  Eastom  titatea, 
Ai  to  much  of  the  coul  prudiiced  throughout  tlte  grest  Alle- 
fbiDj  coal-region  is  of  ft  good  <|iiality,  we  are  uiily  enabled 
{nperly  to  eetimjito  ita  ro«l  excollonce  and  its  great  purity 
ifttr  witaosBing  tlio  miiaaes  of  aulphato  of  iron  brought  out  of 
ibt  warn  with  IJie  coal,  and  much  of  it  adhering  to  it  and 
mU  u  coal,  in  the  Statue  of  Michigan,  Illinois,  and  Miescuri. 
fvr  HnitluDg,  ur  for  nay  work  connected  with  the  inanutacturc 
triiieof  iron,  nothing  is  more  injurious.  In  Xlm  Xew  Vorlc, 
lUtdclpbiA,  Baltiuiuru,  Boston,  and  other  Atlantic  markets, 
ki  iitlior  eoal  is  sold  or  used  for  blackamitbing  but  CmnlK:r- 
lartield,  and  Broad  Top;  while  in  the  interior  of  the 
.-:.  o.  New  York,  in  Western  Canada,  or  Outario,  and  in  all 
tie  )V'cet«m  or  NorlliweHtcm  States,  erery  bJaoksmith  uses 
Bbtiburg  coal,  which  is  the  generic  name  by  which  all  tliia 
bdof  coo)  from  Nordicni  Pcnn#ylvnnia  is  called.  Aa  an  ia- 
ten  of  tb«  distance  to  which  this  vnliuible  fuel  ia  carried,  it 
mf  be  stated  that  75,U58  toug  wore  shipped  in  1S71  fVom 
Onrego  and  BnfTalo  to  Canada  and  our  own  WcRtcni  States. 
Qmapi  aliine  took  31,248  tons  before  the  great  lire,  and  had 
u  in^iitiii'iettt  supply,  much  of  which  was  resold  and  shipped 
tf  ti;  railroad  wcMtward  and  northweatward.  Sonic  of  it  was 
Maid  as  tar  as  Onudui,  and  ebip[>cd  still  farther  westward 
teniinKU  of  miles  toward  the  Mitting  sun.  The  blnckmniths  of 
Sik  Lake  City,  lu  Utah,  \iste  Blossborg  coal,  and  it  is  even  cni^ 
■Ufaateka  over  the  pbiins  and  over  tbo  monntaina  througli 
Ibe  iri>M-n!^on»  of  our  far  WcAlfm  Tiirritoricfl,  to  sharpen  the 
*^  uf  tbo  miner  several  thousand  miles  from  BloHsbui^,  whore 
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it  wae  mined.   Thi«  is  owing,  not  to  tlie  abaolute  want  of  o 
coal,  but  to  the  Western  coiU  not  poeeceeing  tboeepeculiur  qu: 
tius  before  doicnbud  ri.-quin.il  lor  thie  bnsincw. 

Wliat  lum  1)0011  wiid  in  regard  to  btackaoiitluDg  appli^is 
ptxldling,  totting,  and  rolliug-mills.     Tliis  work,  however, 
not  done  by  a  hollow  fire,  but  by  the  parsing  over  tlie  iron 
the  beat  and  'Same  of  tlte  coat,  requiring  n  Btrong  cod] 
great  bea^ng  power,  burning  witli  it  diuue  so  w  to  difi^tM 
heat  fVoin  the  Ibnince  where  it  is  burnt  over  the  iron  pUced 
the  line  of  the  draught,  requiring  aUo  a  ouid  frco  from  eal 
and  other  ini|>uriticii.     All  tJic  puddling  and  heating  fun! 
from  Tn>\,  New  York,  to  Buflalo,  obo  Ulo£«burg  ooal  in  vi 
largu  quautiti«H,  an  by  the  etalisties  of  the  trade  for  1871  h 
pre^ntod  will  appear.    See  page  l^t*. 

There  id  also  tliis  important  and  useful  attributo  of 
spcciu  of  €0*1  which  Is  not  olUn  referred  to,  but  whidi  ia 
high  recommendation  for  il«  ueo  in  blat-ksmitbing,  in  puddli 
nnd  heating  in  rolling-mi llo,  and  in  gcneratiug  M^iai  na 
boilers,  giving  it  an  advantage  over  anthracite :  "  The  hyd 
of  the  gaseous  part  of  t)io  uinl  is  a  potent  purifier  or  rvino 
of  any  sulphur  with  whieli  either  the  coal  iteolf  or  the  iron 
be  eontanunaced.  The  exoeltenoe  of  the  iron  of  tlio  bituminoi 
bhick  band  of  Scotlsnd  is  admitlod  to  bo  due  to  tlie  purif^: 
induvnee  of  the  hydrogen  of  ilit  bitumen." — {Jiojftra.)  T\t 
superior  quality  of  the  wronghtiron  pnddlcd  and  heatod  wi 
eetni-bitumiiiouB  coal  is  well  known ;  the  reason  t>ciiig  that 
anilinicite,  unlike  the  eoini-bituminous  ooal,  contains  but  lit 
hydrogen  to  form  a  chemical  combination  witli,  and  oairy  c 
Hic  i<iil[>1iur.  The  Ohio  geologist  have  provod,  in  the  ooni 
of  tlie  [>r«feiit  siin,'ey,  that  where  the  sulphur  in  cutd  is  q 
combined  with  iron  but  with  the  volatile  portion  of  tlio  coali 
paswti  otr  in  coking,  or  in  ordinary  combustion. 

But  the  largeet  demand  for  Rlossburg  and  other  wx 
bituminous  coal  ii;  for  the  g^nteatinij  &f  steam  in  locomotive  a 
Gtationar)*  boilers.  Tiic  qualilicM  required  fora  good  eteam-c 
are  varions,  and  arc  nut  very  well  understood.  The  value  \ 
coal  for  this  purpose  of  courM  d«iicnds  mainly  upon  its  heoti] 
power,  and  it  hae  been  often  said,  very  impbiloftophienlly,  tt 
this  depends  on  tlio  proporUoD  of  carbon  it  contains.    It  it  pi 
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pMdl  to  add  to  tliis  Tolumo  a  diapteron  the  combtifttion  of  coal, 
udxl  preseat  it  is  miffici«nt  to  say  tlint  combiiEtion  is  the 
dLratinl  union  of  tlie  combufltiblo  mat«nal  nntli  ox,Tgeii,  nnd 
thil  ilw  hydrogen  in  Btoesburg  coal  tbeoreticall^  is  capflble  of 
niitnj,' witb  tlir<>vliinMii»inii(-boxvg6a  asm  much  carbon  oonld 
bntiuno.  It  therefore  girea  tlie  coal  more  heatlug  power 
^irth«cua1  woroaUoompoecd  of  carbon.  Cnrbon,  however, 
ott  iiK'ful  constituent  of  cuni,  because  tho  most  SYoilftble. 
Ike  ({neetion  of  the  value  of  coals  for  the  purpose  of  gen- 
Hitinj!  etoam  1b,  of  conrec,  mainly  dependent  on  their  heating 
jo»rr ;  thiit  i»,  on  the  weight  of  water  which  a  {fiven  weight  of 
onI,  liurucd  under  a  gircn  evaporating  vessel,  can  convert  into 
Knai  while  undergoing  combustion.  Hut  this  i»  not  the  only  cir- 
(lEutsnoe  requiring  investigation,  in  order  to  deride  their  value. 
"Tbo  manner  in  which  it  bums,  whether  with  much  or  little 
fiBDe;  the  amount  nndcharft(^erofit8  conibuRtiblo  ingredients; 
lufieili^  or  difficulty  of  ignition  ;  the  perfection  of  tlie  com- 
badui,  or  the  proportiou  of  tlie  whole  imiouut  consumed  to 
tWt  nf  the  combuntible  matter  placed  upon  tlie  grate ;  the  con- 

■  inn  orditfuflibility  of  itsheat ;  the  proportion  of  linmidity 
I  of  the  sulphur  which   it  may  cuutitiu,  with  the  con- 

'.  liability,  under  certain  oircumstanceB,  to  imdergo  spoD* 
ittivtiB  mmbuation — arc  all  points  rLijuiring  attentive  con- 
iidtntion.  In  iiddition  to  tlicrte,  wo  liave  the  question  of  the 
MiiBW  in  which  each  coal  beliavcs  when  coming  to  tlic  tom- 

■  -of  ignition;  its  tendency  to  retain  its  original  form  ; 
'...:  ire  nnd  extent  of  change  when  any  occnre,  whether  by 

9»^y  emcking  and  disintcgratiug  into  angidar  fragments,  or  by 
nlir);iii<;  the  bidl:,  rrmnding  away  and  obliterating  the  angles, 
■d  Jrt  not  agglutinating  mass  to  mass  ;  or,  liuully,  by  wholly 
chuj^ng  ite  form  and  con^iHtence,  swelling  to  a  great  degree, 
adnhfring  m  m  to  form  a  nearly  continuous  roof,  and  thus 
iapoliug  the  pai«age  of  air  tliroiigh  the  ignited  ciial.  In  some 
nm  tlio  quostlon  of  the  aniotmt  of  toWA  matter  which  to- 
mi|»tiie«  the  gaseous  products  of  oombnstion  in  tlie  state  of 
■lokt^  becoming  soot  upon  the  flues  of  the  apparatus  in  which 
At  nmbustion  is  condncted,  is  one  of  great  practical  impor- 
Ubfc  Of  iiie»e  iiicidentAl  questions  the  amount  and  character 
•f  til*  iiKMiubostible  ingrodienta  of  diflbront  oo*ls  is  a  point 
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emincutiy  dewrving  of  notice.  It  indicates  Uib  ded 
wtiicli  mnat,  in  «)l  ctu^A,  be  nude  &om  thv  liuitiog  powe 
equiil  w<.'igLt  of  Uiu  wal,  ooiwldercd  m  piiro  oumbtuUl)le  n 
it  eliowv  ttiQ  extent  and  kind  of  labor  requisite  in  mauagi 
ftirnace ;  it  wunix  us  wbat  to  cxpoct  iu  n^ard  U>  tlio  dut 
of  gratu-bftD),  and  the  adbeaiou  of  soorise  to  ttioso  intporl 
p«ndHge3  of  the  furnace.  All  these  eubjwts  moet  ne« 
engagu  Uio  attention  of  onginocn  and  l^irnoctHnauBgorS) 
little  ix>nion  of  the  good  or  bad  diaractor  ia  ooal  maj  1 
sidered  to  depend  ou  tbesu  circunutancoe.  The  rulitiuD 
iacombuntiblo  iogredionts  of  oual-to  euh  other  ia  often  i 
to  render  the  mixture  fusible  at  the  tempentoro  of  oi 
furnaces,  or  at  leaat  to  be  ia  a  ccrUtn  proimrtion  reduc 
poatj^,  coherent  tiiafls  upon  tlie  grate,  impeding  the  psoi 
air,  leaving  another  portion  nnTitritied,  and  capable  of  | 
through  tlic  intcr«tJ0M  between  the  bant.  Por  dtfferon 
tliia  proportion  is  very  different,  even  when  the  combiu 
conduct«d  an  Gar  ua  practicable  in  the  sauiu  uwnnor  at) 
the  wnie  inten^itj  of  heaf." — (  Wali^  li.  JoAnsvn,) 

Tlie  tendency  of  »emi-t)ttaiuiuoua  ootd  to  inclt  and  ctt 
as  tu  form  a  crust  and  iu  part  impede  the  passage  of  air  t. 
the  co.ll,  might  at  firfit  viuw  be  oonaiderod  a«  an  objectio 
use  for  steam  purposes.  But  in  the  chapter  on  the  couil 
of  vottl  it  will  bo  shown  that,  for  the  proper  utilizing 
hydrogen  gas  giroii  out  in  burning,  a  very  large  quaii 
atnioitpherio  air  is  required,  so  large  that  very  few  fi 
atToi-d  a  enfficicut  supply  to  produce  perfect  oouibiu<liuu. 
ill  bunting  bituminous  coal  which  baa  not  thia  melt 
caking  quality  the  hydrogen  gas  is  given  out  so  rapidly,  t 
buniiiig  altogether  uutwanlly,  that  for  the  want  of  sii 
axygea.  much  of  it  passes  off  onconsumed,  and  a  large  | 
the  hontmg  power  of  the  coal  is  loet,  whereas  with  tlM 
bitumtnotij  or  cskiug  ooal  the  gas  is  partially  retained 
formation  of  the  crust,  and  ia  given  out  more  gradually,  tli 
actiug  the  part  of  a  temporary  gaa-holder,  from  which  tl 
man  with  hiji  poker  can,  a»  occtsion  requires,  by  break! 
crust,  allow  the  gas  to  escape  in  sudi  qoaatitio^  tlutt 
unite  with  tlic  limitvd  supply  of  oxygen.  This  caking 
is  very  valuable  in  a  locontotivo  cool,  where  the  t 
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il  >n  idhBetvu  voal  it  \>r«f«rreA,  wid  it  Rdmits  of  the  use  of 
^l»-1)Ar8  with  wider  air«]>ace3  than  can  be  used  with  other 
cm)  l3iat  wonid  be  liable  to  f»U  through  tho  gntus,  which  is  at- 
te»ded  with  m  lou  of  fuel. 

"Tlifi  tuperintendent  of  the  United  States  Armoiy  at  Sprtag- 
idl,  M&flsacliusotte,  has  r«cciitlj:  hceii  conductiug  &  eerioe  of  ex- 
parimcDts  to  teat  the  value  of  oertaia  kinds  of  cool  ts  stcua* 
gtMittora.  Each  variety  of  three  different  dasaea  of  ooal  was 
iwd  for  eix  consvcntive  diiya  in  raising  the  HtcAm  for  the  engine 
of  the  (ctabUahuicnt,  willi  the  following  reported  re»utt8 :  Of 
Uk  LsekawADOa,  or  hard  anthracite,  4.0L  pounds  per  horse- 
pner  were  OBod  per  hour ;  of  the  Fittaton,  a  soIUt  anthracite, 
4jK  poandt  were  used  ;  and  of  the  Cumberland,  or  bitiimltii^iM 
ml  of  Uarylnnd,  3.03  poonda  were  uned.  At  the  tipriuglield 
Aiaon-,  the  lAckawanna  coal  cost  $8.50  per  gro»  too,  the 
Son  ^■'i.iiit,  and  the  Onmherland  $9.10.  From  these  data 
eahmlated  that  the  cost,  per  horse-power,  is  15  mills  for 
taEbwanna,  14  milts  for  Pittaton,  and  12  mills  for  Cumberland; 
adit  Is  therefore  allej^  that  bitamtnouA  coal  iii  the  more 
Mtomtcul  Oiel  as  a  eteam-generator,  making  more  heat  and 
ii^  more  power  per  pound  and  per  cent,  of  cost  than  the 
coalit, 

"This  has  alito  been  done  at  Colt's  Armory  in  Hartford  ; 
ad  bAot  careful  ex]]eriments  it  was  found  that  for  steam* 
gBHnting  purposex  the  Cumberland  coal  was  better  and 
dnpttr  than  the  snthraeitc,  whether  compared  ton  for  ton  or 
^  tbc  relalire  cost  of  the  two."- 

Aod  Prof.  J.  P.  I-esIie,  in  the  United  StaU^  limlroad  di 
Xmny  JtfffUt'Or,  adde:  "  ThiM  ro«ult  was  eatablishi'd  }-car>isgo 
It  tlx)  ox|wrimcnbi  conducted  b;  Walter  K,  Johnson  under 
irian  of  the  United  States  Government,  and  has  been  re- 
Mbtiabed  by  the  practical  working  of  the  eoaU  lua-d  bjr  the 
mui-4tc«meis.*' 

Prof.  Johnson  conducted  experiments  on  41  different 
nrioticn  uf  CHil,  both  authracitu  and  bituminous,  and  among 
uhen  witli  Blossburg  coal.  6j  his  report,  pnblirihi.i|  hj 
fmp^M  in  1844,  it  appears  that  "  the  rate  of  evaporation  of 
nuff  pw  hour  by  Bloubtitig  coal  was  acarcoly  exocodod  by  any 
Ml  tried  during  the  course  of  tlieae  experiments,"  and  in  the 
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tAble  of  the  names  of  tlie  coaU  in  the  order  of  maxitnuin  ntpidilf  j 
of  cvaporadun  Bluiu-burg  is  t^-ntod  on  t)ic  IIhI  of  il  varictio, 
ht^iig  ftbovB  all  the  C'luuburland  and  flntliracite  coal*,  u  it  u 
aUo  in  the  table  showing  the  order  of  the  cosls  in  reGpoet  to) 
rapidity  of  in^ition.     Rnptdity  of  ignition  and  in  crnpontka 
ftro  verr  important  qnalitiefl  in  a  ateam-coal,  (■HpeciaU]'  in  ■ 
locomotive,  or  other  engine  whore  time  is  oT  great  importanO' 1 
In  the  order  of  the  cvAporntive  power  vitli  C(iu«l  wei^tisdj 
i!<liu>l  bulk  of  ooal,  and  in  the  varioas  other  aspecta  in  whidi  I 
comparisons  were  tnsde,  Bloesbui^g  tahce  a  high  rank  cqulorj 
sbovc  most  varieties  of  both  Cumb(;rland  and  autltracite. 

lu   tliie   report,   Prof.  Johnson   first   pointed  out  tho  i*-j 
semblsnce   between   tho  ook«  formed  in  tho   combtistioo  cf  [ 
bitmninoua  coal  and  the  lunga  of  animjds.    Reiipiralton  iii| 
proceaa  exactly  analogons  to  that  of  combustion,  both  bciiigtlrtj 
chemical  union  of  the  particlos  of  carbon  or  hydrogen ' 
particles  of  onygcn.    Xlicso  do  not  ouite  readily  but  by  atonu,| 
and  must  be  brought  together  in  as  many  small  jets  as  poiwble 
Nothing  in  nature  is  so  admirably  fitted  to  expose  brgc  snrfii 
for  titc  npid  absorption  of  oxygon  as  the  lungs ;  and  the  itnf 
rapidity  of  combustion  and  heating  power  of  a  coal-fonuio 
coke  is  the  known  fiict  of  its  porous  texture  and  the 
siou  of  iiuincrous  small  pitrtidcs  of  air  to  a  va»t  extent  of  uu 
face  for  coiiibustion.     But  with  respect  to  anthracites,  on  tli 
ix>nirflr>',  it  may  be  eaid  that  their  cuuibustion  is  vlTect 
»o1uly  by  tho  contact  of  tlie  air  witli  the  anrfaces  of  their  i 
masses. 

Tho  following  is  a  summary  of  tho  total  joint  production 
eoiti  from  the  Blosaburg,  Mclntyre,  and  Towanda  coal-i 
for  IST't  and  1671,  with  a  etatemont  of  tho  oaee  made  of 
coal  in  tlie  latter  war: 


OOALBWlRUn. 

BliocalHifg  ntfaa.      S  oMoptolM , 

Toiruidji        "  S  Mmpuut. 

Total  Wm 


i«n. 


l'W.I»» 


l,»0,l>lt 


vm. 


TSI.OU 
>T)i.S3» 


i.oM.ns 


ifM( 


The  coal  produced  is  1871  was  used  u  follows : 


A 


r  ImomMITC  pnipciu!!  bj  ibe  Brie  R«II<raj ;  the  Xow  York  Oentfa)  k 
•  Bl*cr  Railroi^;  lh«  IiciiM«l>er  &  Santoga  Riilrokil;   (ba 

Rn*  A  WftlcnowD  IUDr«*d,  uid  other  iiQalltr  rmilroada  In  K<« 

T"* HI9.0M 

If  iA(-inIlb  Bt  T>»j',  Bomi,  Sjrttvat,  BnOUo.  EUolca,  tuul  otbcr 

fliM wa.21I 

l>tt«aMnid*p  S*U  CotDpiuiT,  m  tijnCDM I70.I4S 

TnJ  toilarionwj  <af:tiM«,  MMnbMU,  Md  mM  M  OMJ^olcn. 108,384 

MtolkokMiUhiiig. i »>>tS 

ToUlHabOM M0g,S4* 

Tbc  (otAl  jirodoctioD  of  tlieee  three  di«tricu  since  tlio  mUiM 

vn  oi-fliiwl  is  6,453,222  tons,  of  which  5,881,750  tons  were 

fito  the  Blosehnrg  re^^on  proper. 

It  vrill  he  noticed  that,  bj  the  foregoing  statoipcnt,  50  per 

rL  of  all  the  semi-hituminous  coal  iniiicd  in  Nortliem  Petrn- 

iiiia  is  burnt  on  rftiiroiuU,  in  lowmotive-eaginct;.  Th«  ijuali- 

itD  which  it  ifi  iii(Iehte<l  for  thio  very  iiii))iirtnnt  market  are, 

■HOg  olherB,  tli»t  it  burns  so  that  etcaiu  may  ha  raUcd  in  a 

17  ihort  period,  and  mniiitaiitcd  at  the  proper  prc««iirc  whtelt 

ii  nften  highly  necessary.    To  *'  make  time  "  is  Uio  railroad- 

Oflbcer's  first  (itity,  the  j^rcat  «im  of  Km  life,  Aud  he  thurcforv 

nfftirt*  II  coal  thjit  is  iihle  to  produce  a  quieic  action.    In 

T.  B.  Johnson's  experiments,  made  for  the  Naxy  Department, 

KcMbut^  ookI  U  cqtul  to  any  of  the  uoaU  need  in  thitt  respoct. 

Il  ibn  poDMum  high  evaporative  power,  ii  capable  of  converU 

kg  a  large  amount  of  water  into  ateara  with  a  small  foneump- 

bOB  of  coal,  and  in  atteiidud  with  very  little  mnoUe,  suot,  or  ein- 

do.    Semi-bit uminona  coii)  containn  but  a  small  portion  of  mat- 

tw  t«  )*e  vftporiwil,  and  therefore  soon  comes  to  a  temperature 

of  rail  ignition.     The  consider.^blu  increaae  of  volume  which  it 

tafcea  In  coking  farnra  the  consequent  rapid  and  ctfective  combus* 

Haa  ortbefixed  carbon.  In  some  coses,  especially  when  tax>ught 

nry  grtdiMlly  to  ignition,  the  macscs  of  eoko  scarcely  cohere, 

aod  the  original  forma  of  the  lumps  are  in  a  measure  preacrved. 

It  b  olao  &«e  (W>m  nny  confiiderahlo  quantity  of  sulphur. 

The  only  analyses  known  to  have  been  made  of  eoal  from 
any  of  the  miuos  now  in  operation  near  Blossbut^,  are  the  fol- 
Inwlti^,  l>r  Pr.  Go(M«ui:in.  To  the^  is  added  that  made  by 
W.  R.  Jiihnsoo,  of  coal  fVotu  the  old  Itloi^sburg  niinut,  whicli 
wire  titoated  directly  at  the  vilhige  of  that  name,    llie  coal 


^K          i«o                 SEin-BiTtncixocs  ooAUiKoiosa                    ■ 

^H            now  produced  hot  »  touch  twttcr  iiuility.    No  oo«l  hn  been  ■ 
^H            teat  to  mnrkct  from  tlint  minu  nince  tliu  year  16^18.                  1 
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DVERKUENT  EXPEE 


Tbe  foregoing  ^ncntl  ernopticnl  tabic  of  tlio  Boiilysee  and 
Aicocy  of  Auiorioan  oo-iU  h  llie  reoult  nf  Prof,  W.  It.  John- 
m'b  (Jabonte  experiments,  made  at  great  expense  for  the 
VdIIo)  States  Uhvj  Depitrtnirnt,  in  1944.  Tlio  Uieltmond 
(Vifinb)  eoala  are  omitted  in  thU  table,  ns  they  Imvo  gono  out 
fgnHral  um*.  Tticjnro  arranged  in  throe  cI»shos,  ns  antbnu 
iKnti'bitntiiinoiin,  and  biliiminotis.  It  shows  that  co*1s  of 
■  anal^aia,  taken  from  regions  widely  separated,  prodnce 
nwults.  The  seiui-bitnminons  iiitricties  are  the  best  in 
to  GTAporatiTe  power  p*r  pound;  and,  in  recpoot  to 
efficieney  in  a  given  time,  tliey  are  fur  superior  to  bt>tli 
■Ancito  and  bituminous  coals.  Of  tltc  ten  \-Arivtics  of  »eini- 
bilimuiioug  1-oal,  IlioKibtirg  lias  exactly  tlie  svera)^  analysis  of 
Atn  all,  and  iu  etliciency  it  ia  above  the  average. 

a.  McLNTTRE 

Tlie  Xorthem  Central  Railroad  at  Ralston,  Pennsylvnnia, 
Similes  nortb  of  Williamsport  iiud  54  south  uf  Elmira,  is  811$ 
(Mt  above  tide-water.  It  hero  runs  at  tlje  base  of  two  very 
Owp  nmnntflius,  which  shot  in  the  narrow  little  valley  of  Ly- 
enainj;  Crvvk.  At  botli  the  cast  and  wc«t  side  .ijipoar  the  up- 
per mi.iub«rs  of  the  red  sUte  and  red  sandstone,  called,  in  tJie 
Pditiitylvaiiin  Reports,  Foniiation  IX.,  or  Rogers's  Poaent,  but 
tliey  uro  scarcely  vtsiblo  at  lUt&toii,  while,  11  few  miles  both 
ibove  and  b«low,  tbey  again  come  in,  by  a  change  of  dip.'  It 
{■this  ctin,-e  in  the  strata  which  gives  the  troiigli-shapo  to  tlie 
fcrmation  at  this  point,  and  causes  sucii  a  depression  along  the 
aatnl  or  syndinal  line  of  tlie  basin,  that  the  coal-mcaaurcs, 
Ills  bif^hcMt  strata  in  Central  or  Wc*leni  Pennsylvania,  find 
Ihcir  place  below  tbe  summit  of  tbe  bills.  The  next  foruialiou 
«f  rtwjc,  above  the  red  sliales  and  sandstones,  is  No.  X.,  or 
R''i:in.'»  Vespertine,  which  is  s  series  of  bard  gray  sandstones. 
TLia  rvck  generally  constitutes  tbe  princi[>nl  part  of  tlte  eastern 
or  tontlicm  »lo[ie  of  tbe  main  AUcgltany  ridge.  It  is  in  tbin 
Imlfc,  Kldom  in  Inrge  blocks,  projictin^  in  bold  clilfs.  The 
Hxt  formation  is  No.  XI.,  or  Rogers's  Umbml,  consisting  of 
•oft  ml  slialea,  very  nearly  100  feet  thick  i»  this  part  of  tlie 

>  HqMrU  «f  J.  T.  Bodf*  funUb  Um  gMilogj  of  lU*  snlclt. 
11 
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State,  and  oontAiiifi  eccorat  beds  of  iron-ore.  Th«n  tbmlor 
matloDS,  IX.,  X.,  ind  XJ.,  or  Kogen'e  Ponent,  Vcep«rtiiu, 
and  Unibral,  are  subdiviBions  of  what,  in  Bonn's  "  Maiiiul," 
and  other  bookti  on  giwlugy,  arc  uillcd  tliv  OilHkil)  grou;i.' 

Th«  next  formation,  XII.,  or  Rogers's  Serai  ConglomcRls 
and  Sandgtooe,  ib  ibe  floor  of  tbo  nwI-mcMnnM,  aad  at  Bo- 
ston u  only  70  to  8<)  fc«t  tJiick,  tiioiigli  in  lomB  otlier  omd^ 
ties  it  exc«ed*  1,OUO  feet.  It  is  a  massive  Band»tone,  conipoMd 
of  wliita  (junrtz,  pobbloa,  and  und.  Beiti^  exceudiiifflT  bud 
and  dunblu,  it  batt  withstood  better  lluin  the  other  strata  (lie 
wearing  agencioa  tluit  bare  given  the  present  ontlittce  to  tht 
hills,  and  is  cvm-wlioro  tlie  most  prominent  ro<-k,  Rtamling  oul 
in  i>rc<'ipitoiiA  lodgeo,  or  capping  the  ragged  friimmits  aruinl' 
the  margin  of  tbe  coal-tieldft.  It  is  so  well  marked,  in  iti 
pearanoe  and  poKitlon,  that  it  ie  tbe  best  ^tde  to  determine  thl 
pretence  of  the  coal-measuree,  tlie  next  formation  aluve,  as  alio 
to  mark  tho  position  of  tbo  valuable  b«<t  of  iron-ore  whicit,  la 
thij*  re<rioi),  is  found  immediately  below  the  conglomomte. 

The  coal-measures  occiipv  the  smnntits  alon^  the  line  of  thl 
basin.  Thev  conslet  of  aandetono,  ah-ilcH,  firo<I»y,  beds  of 
and  Komc  iron-ore  in  theabalea.  It  Is  only  the  lower  part 
the  series  that  catches  in  tbeee  btUs.  Tttc  width  of  the  taril 
doe«  not  appear  to  exceed  six  milc«,  and  tlie  length  of  the  a: 
occupied  by  the  oosl-formation,  before  it  'n  interrupted  by  1 
conglomerate,  is  bulicvod  to  be  about  ton  miles.  Both  in  lengt 
and  width,  however,  there  are  occasional  intcrraptions  cau 
by  the  valleys,  Tho  lower  any  conl-seam  ia  funnd  in  the  Mil 
the  more  nnvi  it  will  eover,  or  the  \v**  it  will  have  been  cnt  up  an 
removed  by  the  procesa  of  excavation  of  tho  mvinef)  and  valley 

Ralston  ia  at  the  month  of  Stony  and  Rocky  Run,  on  L 
coming  Creek,  and,  like  Barclay,  I«  in  the  secimd  eoal-basi 
Tbe  bills  are  about  1,000  feet  high,  funnonnted  by  congloi 
eriiic  sandstone.  The  ecntro  of  the  coal-basiu  crosae*  L 
coming  (^etc  near  the  month  of  Dntchnian's  Run,  where  tb 
Mc-Intyn>  Cool  Company's  mines  are  gitii-ite<l,  one  mile  nbot 
Rocky  Run  and  liaUton  station.  The  anticlinal  axis,  caunin 
the  eouthom  margin  of  thia  baain,  croMWti  near  the  mtmth 
Pli-usant  Stream,  abont  four  miles  south  of  tlie  Mclntyrc  initt' 

■  &»  pas«  lis  Ibr  rooMTtfuiIt  gotlojloit  hHo*. 


Mootan  SEcrio!!  or  coal  strita. 


i« 


other  kxi«,  boanding  it  on  Uie  uorth,  piUM*  near  tlio 
nuxring  litniicli,  nbout  2i  niilv*  north  of  M<.'Intjr«,' 
iacluding  the  cnal-mc«eurefl,  occup;*  a  range  of  coQn> 
atling  out  tu  tlio  vni.1  of  TowhikIh  or  BitrcUv  Mouiitnin, 
kwuod,  and  woftt  iK-ftrly  ten  niiiea  in  length;  but  tlia 
>t  continuous  orer  all  this  extent,  being  interrupted 
Uluya  of  dcntidaiion.     The  principal  localitit.'*  of  tbd 
itou  are  on  the  esat  aide  of  tha  ereelc,  on  a  branch 
Run,  between  that  etreani  and  Dutchman's  Itim, 
eitiiatvd  tlie  new  <Mial-worka  of  tliv  Molntyre  Conl 
ft  orwtcd  iu  1870;  alw  on  Red  Run,  on  tiie  west  aide 
ling  Creek  and  Valley ;  and  on  Froien  Bun,  neitr  Aston- 
Iku  hfight  of  the  cosl  above  tlie  creek  at  RalMon  ia 
Jtt  feet.     Od  the  road  leading  to  tlie  old  mines,  and 
eoiiglomcrate.  in  a  bod  of  dark  ehale,  tliorc  is  a  ralu- 
of  iron-ore,  lying  only  four  feet  bvnuith  tliu  nwk, 
cli  it  in  aepanted  by  a  layer  of  brown  sliale.    The  cou- 
■nd  nndstone  atratnm,  below  the  coal,  varies  from 
liti>  feet  in  thickneM.    The  tup  of  Ihia  rock  ia  marked  by 
,  gently  receding  from  the  front  of  tlie  hill  to  an  abrupt 
by  a  bed  of  white  sandstone,  about  tiO  feet  in 
Between  lltesc  two  &indaton«  hvdi  wc  find  a  Mdm 
\oi  nulier  alaty  coal,  fVom  18  to  30  incliea  thick,  nnder* 
)0  inches  of  slate.    Over  tlie  sandstone  occnrs  another 
(S  or  \l),  »x  ffct  thick,  but  uot  of  M[>erior  ({ualily, 
part  of  it  eoDsiatuig  of  alaty  oannel  coal,  and  the  reat 
tUer  hard.    It  includes  two  bands  of  slnte,  one  eight 
)ic!  other,  near  the  bottom,  Ihruo  inehw  thick. 
]i«r  DO«l-«own  t-t  or  C>,  between  two  feet  six  inches  and 
ten  inches  thick,  occurs  sibvon  and  a  half  feet  above 
ter.     It  contains  throe  inches  of  alste  near  the  middle, 
liM  «u  excellent  coal  for  c^jking,  and  it  much  »ui>eHor 
iekcr  aesm  beneath  it.     Above  this  coal  we  find  a  bod 
|oontainin»  large  nodular  bills  of  iroD-ore,  the  quantity 
not  yet  bevn  aaceruincd,  and,  a  little  higher,  an- 
il <4  or  l>)  of  nnl,  one  foot  iu  thidmai.     Next  occur 
luuidslone,  and  then  a  be<l  of  aUte,  ooDtaiuiug  balU 
ito-ore  in  eiiusidcruble  abundance.     It  is  iLouglit  that 

'  Fnan  taum't  "ronffli  AmmI  Bqwrt.* 


164 


SEStl'SrmilKOt'S  OOAL-REOtOKa 


thia  liirger  bed  maj-  fumUh  thrvo  feet  of  iron-ora.  Still  naami- 
tng,  we  6n<l  80  feet  of  brown  Baiiditioiic!,  thwi  a  fire^lsv,  tve 
and  A  luilf  foct,  and  n  scum  of  coal  (.^  or  d),  one  foot  fltki,  Um 
dlate,  tbi-ec  feet,  brnwiiinh  and  then  wliito  Bnudelouc,  40  ftct; 
and,  a1)uve  tliis,  a  bod  of  ocwl  (0  or  £),  not  Tully  ri|)fTiod  at  Uie 
date  of  Prof,  Rogem's  final  report,  but  stated  to  befonrfert 
thick,  presenting  a  good  Appearance  at  its  outcrop,  and  wlitc^ 
is  now  Inrgvly  mined.  Crovming  the  highest  [Mrt  of  tlie  Ii3^ 
occurs  a  bed  of  coug)omemt«,  til)  feet  in  tbidcoeaa. 

The  dip  of  tlieae  strara,  at  the  mine*  on  Itocky  Raii,k 
gcntlv  wc«tvnrd;on  Dutclininn's  Kun,  on  tlia  oppotiite  friile  it 
is  toward  tlic  eaRt-ftoutbuiAt,  while  a  low  miles  farther  up  ilia 
main  branch  of  Itockv  Run  it  is  toward  the  northweiit  abdnt 
4°,  On  Red  Kun,  the  Ktrala  nro  ncnrly  the  same  as  nt  Italslini. 
Frozen  Run  enters  Lycoming  Creek  on  tlie  wcat  side,  bdu* 
Rocky  Run.  The  coal-mcasurcB  extend  to  the  head  of  FroMV 
Kun  ;  the  old  Raljttun  mines,  now  abnndonc-d,  were  on  the  liiQ 
between  Fi-oEen  Run  and  Red  Run.  The  strata  hero  are  very 
similar  to  those  at  Ralston,  except  tlmt  the  coal-bcda  arc  not 
thick. 

Annexed  is  a  section,  made  by  Colonel  ITowan)  U.  Sinill^ 
the  general  fluperinlendcMt  at  Mi>lntyrc,  showing  tho  cool 
eoftms,  and  their  intervals  of  rock,  the  latter  ditfering  somew 
from  those  given  by  Prof.  11. 1).  Rogers,  In  the  "  Stato  Goolo|: 
cal  Report,"  which  was  taken  at  another  locality,  and  hefui 
any  mining  had  been  done  at  Rnlslon.  This  may  be  taken  i 
a  typionl  section  of  the  lower  eoahmeasures,  tho  eoflrso  wun 
stone,  or  heavy  conglomerate,  tinged  with  rod  above  Coal  I 
whifh  capa  thu  mountain,  being  probably  tlie  Mahoning  un 
stone.    (iSm  cut  of  lliia  section  on  page  137.) 

Tho  lower  conglomerate  is  here  sometimes  degndod  in 
A  sandstone,  above  which  is  tho  A  vein,  wluch  is  thin  ninl  rol 
[ng.  Above  are  26  feet  of  sandstone  and  H  feet  of  ilnwhi 
This  brings  us  to  the  bead  of  the  shntes  and  coal-aeam  H,  whiu 
is  two  feet  two  inches  thick.  Above  it  nru  eiglit  feet  of  sU' 
and  six  feet  of  sandstone,  and  tlten  Coal  C,  which  is  tlire«  foe 
wit](  two  inches  of  slate  separating  it  into  two  parts.  Then,  I 
sacending  order,  are  nine  feet  of  slate  aud  60  feet  of  gray  san 
stone  to  the  D  vein,  which  has  tlireu  feot  of  Ucar  uoaL     Ahov 


Tm-tt. 


I  are  Uiree  t&ct  of  fire-dsj  and  84  fwt  of  brown  Bandetone,  and 
Aea  tlie  priu(a{Mil  i<<am  of  coal  K,  wliJcli  » live  iV-ot  tliix-v  inclicd, 
bat  the  upper  purliun  U  ipferior,  and  i»  not  mined.  Tlic  Aciini 
■KirIm  fditr  fuet  ft>ur  iiicbea  of  cleui  coal — a  good,  tree-biirniii)^ 
ltwn-co«l.  AbiA-e  it  is  «  lii^'cr  of  two  fuct  of  sUtc,  and  tlieii 
M  fuet  of  gra;  Bandstono,  and,  on  the  Hurfacu,  15  foet  of  cartb. 
Altogether  Iborc  uv  £".'>  fvel  of  ooctl- 
mcAsures  abovo  the  coiif^loiiibnito. 

Hieeo  mined  are  unufrimlty  rich  in 
foseili-,  which  ran  he  pictied  ttp  in  greiit 
qiiantiliiM  nmong  the  8)at«s  brgiight 
out  of  thu  ininc4,  the  imprcfiaions  of 
coal-plantd  being  mniarkabl^r  distint^ 
and  beautiful.  The  vicinity  atlords 
some  of  thu  tinest  mountain-Brenerv  in 
Pennsylvania;  and  the  hotek.  deep 
down  in  this  cool,  «bndy  valley  of  Ly- 
coming Creek,  are  favorite  plnc-e*  of 
resort  for  the  tourist  during  the  hot 
weather  of  summer.  TlieHc  arc  the 
only  niincw  in  Norlhom  Pennsylvania 
F'.^ifl^  fittMiiletl  directly  npon 
a  (lirough-linv  of  rail- 
road. 

The  most  slriliing 
object  at  the  Mdntyre 
mines  ifl  the  indiiu-d 
]>Inne,  in  eight  of  the 
Nurthem  Central  lUil- 
riKtd,  by  which  the 
railroad-can  aro  c*r> 
ried  np  the  monnt-tin 
(*w  Fig.  32).  This  is 
■  vrrychitap  and  rapid  method  of  OTercominga  gTcnt  cle^'fltlon, 
uul  where,  ft*  at  this  place,  the  tonnage  is  alto^ther  dcjicend- 
tag,  no  Ble«Tn-powcr  is  nocc»B.iry,  the  weight  of  l)ie  loaded  cars 
dnwing  up  tlic  empty  once.  The  piano  is  3,S0O  foot  in  length 
utd  6'n  [vtt  iti  height.  Above  the  plane  is  a  idiort  piece  of 
nllrMd,  l,;i(K)  feet  in   length,  aficeuding  lU  feet  to  the  cool- 
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Bknt««.  There  are  Sd  double  nhutca,  99  fe«t  in  lieiglit,  or  <U  to 
all,  capable  of  holdiog  S,000  tons  of  coal.  The  Ik-iuI  of  tli«  AtOt 
Is  on  •  lovvl  with  tlit;  ttecoiKl  or  B  wain  of  cosil.  From  tlila  point 
another  incliQed  plane  asccntU  ITdfeet  ofelemtion,  In  alcngtt 
of  860  feet,  to  the  tcrol  of  the  npper  or  E  acnm  of  coal,  tma. 
which  tlio  mining  la  prineipally  done.  The  wnall  or  mine  cui 
onljf  lire  run  over  tbia  upper  plane.  The  wbolo  eloviition  ftwa 
the  Korthem  Ccutnl  Kailrond,  in  the  ralloy  of  Lvn>roiag 
Creek,  to  the  upper  Mxtni  £,  i»  therefore  8S0  feet,  making  dill 
point  l,tjy 7  feet  above  tide-water,  Coal-ecain  JJ  la  SOS  feot  beto» 
tho  B  aeam,  at  BiirL'ln}-,  in  the  aamo  baain,  if  tho  IcTcla  an  a9^ 
rectly  taken.  Three  of  the  seams  of  coal  have  been  opened, 
and  found  to  be  of  workable  6>zo  and  guod  (jualily. 

All  of  these  mountains  are  covered  witli  a  dense  grovtli  of 
hoinWk-timber  of  an  exeellcnt  (juality  for  buildin^-purpoiot, 
and  the  tirot  thing  to  be  dune  when  work  \»  begun  in  eetablith 
tag  a  colliery  in  this  country,  is  to  build  a  steam  MW-nilL 
This  is  afteru-ard  always  an  important  juirt  of  the  fixtures  of 
the  mine,  aa  large  qoHiitities  of  Itunbor  are  reqiiiretl  for  houseii 
shntes,  and  other  purposes.  The  mining  village  at  Mclntyru  h 
o(>ni]>oscd  of  124  hoiuMs  for  dwelling  for  tlio  miniTK  and  otb 
employ^,  also  a  acliool-liiiUDo,  public  ball,  banis,  gbopti,  storei^ 
etc.,  presenting  very  mueh  the  same  gonenil  fosturca  as  th 
minin;;  townx  in  the  Blossburg  coal-roglon  already  dc«cribLHl 
The  development  of  thia  coal-district  has  been  unHHiinlly  r^jii 
ehowing  by  it«  early  miccoss  tin  enorgy  of  the  )>raprietorB,  am 
tho  favorable  oircumstancw  under  which  the  colliery  was  c«tiib 
lisbod.  The  miuM  were  first  opened  in  the  (aI\  of  ISiO,  and  i 
1871  tlie  company  mined  and  sold  li)0,iS9  tons  of  eoal,  ani 
thus  for  in  lUli  their  tonnage  is  at  tho  rate  of  lOO/Kh)  tons  pe 
annum.  They  ship  all  tlioir  coul  by  railroad,  finding  a  part  t> 
their  market  southward,  and  a  part  northward,  in  tliv  StHto  o 
New  York,  abipping  it  by  the  Now  York  Centml  tfe  Undio: 
lUvcr  Itailroad  tu  ItufTulu,  Rocliuster,  aad  tbo  port  of  Chariott*^ 
for  the  Canada  market.  The  Nortltem  Central  Ittdlroad,  oi 
wbieb  tbesc  niinoA  aro  situated,  is  a  lai;go  euatomer,  nalng  tbl 
coal  in  their  locomotives. 

The  method  of  working  the  mines,  and  otlicr  pnrticula 
already  given  in  regard  to  tbc  several  mines  in  Uie  filuesbtii 


,  are  not  matcruilly  dificrcnt  ot  Meln- 
tFTO.  Tb«  Mi'Int^re  Coal  (^owpntDj  ynu 
tMudvd  by  Uib  I]it«  Jorvia  I.ang(lon,  one  of 
the  mo6t  ontcri>riBiiig  and  Bucocesfiil  n>al- 
nerehuits  in  ttiu  State  of  New  York.  The 
pmant  officers  are  l)i«  «on,  Charlee  J.  Lang- 
doti,  who  is  thu  prQni<l«iit,  and  J.  D.  F.  Sloe, 
riovprifiidetit.  The  office  of  the  comjunj  ia 
U  Eliuira,  New  York. 

!.  towasda. 
.  Xnch  lliat  has  been  said  In  Mgartl  to  tlio 
Rpasbur^  region,  die  general  deitcriplioiis 
ibnuly  givtin  of  roiJ-works,  and  as  to  tlie 
rimnctur  ofvcmi-bitiiniiiioiiH  cual,  will  apply 
to  tlio  Uflrday  or  Towatida  coal-region, 
vbidi  U  in  tlie  second  basin.  {Se«  map  on 
(Oge  1 2.'i.)  Appn>nfhing  it  from  the  north, 
Ljr  the  valley  of  the  North  Branch  of  tlie 
Saa<}urha&na  Kivcr,  the  railroad  on  itji  wc»t 
lie  nini)  tlinxigti  tliv  Chcmting  group  pMt 
dn,  wliicli  ill  BftD  feet  above  tide-water ; 
Ibuce  leaving  tlic  river,  it  rUca  in  a  sontli- 
teatem  direction  up  the  valley  of  Towiinda 
(Veek,  and  its  middle  or  Schnidcr  briin(.-li, 
ibil  by  mcanv  of  aadf-acting  inclined  plane, 
KoUnr  (o  tlittt  at  Mclntyre,  mounts  to  the 
NDunllof  the  Townnd^  Mountain,  where  the 
eotl-Bcam  B  is  found  10  milcit  from  Towanda 
TiUagu,  1,S20  feot  above  it  and  2.010  flhovo 
tida,  between  the  iiuiin  Townnda  Creek  and 
tbe  branch  above  mcniioned.  The  mountain 
fa  ctixmctcrtfitic  of  tlie  Alleghany  range,  of  i 
vlutth  it  is  the  most  northern  and  eaatcrn 
Ingar-point,  carrying  u[>on  it  tho  farthest  { 
nortbeiuilern  Held.  Ita  atrata  dip  towanl  tho  ' 
MNitliweat,  and  it  preAentH  a  very  etoep  e«- 
nrprnt-nt.  jnvt  1,<hi(|  feet  high  above  the  level 
uf  Towanda  Creek  Valley.  The  coal  occnpica 
the  hif^MsC  ffunmita  only  of  the  mountain. 
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SESn-BlTCVlXOrs  COAL-BEaiOKH 


Th«  nDDcxed  section,  derived  from  tlio  Stnto  g«o)otrtn«l  mpv 
ittlfm  ill  a  iiorili-iuid-«oiith  direction,  sliowe  ia  a  Leautiful  vaia- 
Ber  what  baa  been  described  in  the  gcnonil  n^-coant  uf  U» 
FvnneflvHhia  oo»l-ba«iD«,  ob  page  1S3,  ttiat,  altlwiigU  tlicfin 
DOW  on  tlic  »unitititaof  the  mountatnH,  jet  the  bending  trf  tbt 
Btrata  shows  tbut  tbvy  woro  ori'^iniillv  in  iho  vtttk-v«.  Tltv  ull- 
cliiial  valley  of  Towaoda  Creek  st  the  base  of  tbo  Sardvf  tt 
Ttiwanda  Mauntaio,  nod  that  of  Sugar  Ortx-k,  Kirthur  norlli,  in 
bulh  <.-nt  out  of  iiii  aiicivnt  niuuntaiii  of  wbidt  onlv  a  ridfs 
of  tower  fornialiun  tlian  the  coftl-rocks  remaiue,  botweou  thoM 
etrcams.  Thu  duttt-nl  Uaiit  show  tbc  puitition  of  tltin  antit'liail 
inonntain  bi'lwvcn  the  Mcond  and  third  coal-baaius,  before  !| 
was  carried  away.  Farther  woet,  at  ItaUton,  Uw  Lycoming 
Crcvl:  ttiuU  its  way  southward  throiigli  a  very  narrow  vall<ff 
wliich  ia  a  fractnre  across  the  second  conl-biiein.  Farther  nortb* 
ctutl,  at  Greenwood,  thcmountjiin  cudn,  the  roal-baain  itacif  b  r»- 
moved,  and  there  in  no  more  coal.  Hut  trafin);  it  as  the  flextinsfl 
of  the  basin  ebow  tbcinsi-lvcs  in  thu  formal  ion*  hvlow  the  ooal, 
the  line  of  the  axiA,  or  bottom  of  tbc  basin,  was  followed  by  tbo 
State  geologists  Dp  the  vaUey  of  Wyttox  Creek,  and  inM  the 
northwest  part  of  Sa6<inebaatia  County.  All  this  ooniiirr  ia 
tbouaandsoffeetbvlow  thv  coal  formation,  an  It  proved  in  th«He> 
count  of  the  ifirreaponding  district  north  of  the  Itloasbur/  region. 

Thia  ri^iuQ  aflurdfi  an  illustniliun  of  what  wo  will  ha 
occmIou  todiacustf,  nndcr  tJie  head  of  tlie  coal-trado,  of  thu  vti 
im|>ortiuce  of  a  good  quality  of  coal.  For,  wbilo  there  is  but 
Eiii^k'  ^fjint  of  roal,  and  tlie  area  ia  far  from  bein^  (.-.^Ivnajve 
compared  to  our  other  vaat  coal-rc^ona,  yet  ftom  tito  <-oal  boinf[ 
good,  and  ututied  lit  a  eliort  distanco  from  its  market,  s  targe 
bnsincaa  has  sprung  tip,  larger  tlian  aome  of  iho  other  rcgioaa 
bavo  attained,  with  handreds  of  aquare  miles  and  uimiiiroi 
lar^>  ec»ni«  of  coal. 

The  Erie  Railway  Company,  wlioao  road  follows  llio  sonibem 
Uneof  tbo  State  of  Kew  York,  having  become  a  lai^  mmivuism 
of  seini'bittiminuits  coni  for  locomotive  purposes,  hiis  leas4'd  thi 
principal  mines  of  tliis  region,  being  tiiose  of  ihi^  Ifarcluy  and 
Towanda  Coal  Companies.  During  the  year  lilfilMhay  pruduoM 
and  biinied  for  tlicirowu  use  17i},3UT  tons;  in  the  year  IdTO 
ItiMl"  tons;  and  in  I8T1,  2l>3.9^  tons.  Thi«  i*  In  addition  ta, 
the  coal  tliey  purchased  at  Blossburg,    Tbo  only  utlivr  mlU' 
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tfoied  in  the  region  are  those  of  the  Fall  Creek  Bituminous 
Ctt\  Con)|Mny,  now  owned  hy  tUo  propriulun  of  tlirev  Lirgo 
mlliiig-niilU  at  Truy,  ^'ew  Yoric,  McMn.  Ittirdcii,  GriAwold, 
t  Coming,  who  miued,  in  1870,  77,025  tons,  and  in  IS'!, 
l?0,OUri  tons,  whii-1)  wag  nearly  all  coneiiincd  in  their  own  tnill». 
Tlnu  tlieso  partien  have  abaorbed  ncArly  the  whole  production 
oT  the  region,  in  :ill  a73,83o  tons  in  1»70,  and  393,0^3  tons  in 
1871,  a  quantity  grvitter  tliaii  Home  whole  SttitvH  in  the  eo.il- 
ret^ous  produced.  The  Barclay  Cool  Con]|>any  vas  organiied 
b*  Edward  Orerlon,  of  Towamla,  Penneylviintii  (wlio  was  the 
flnt  ]>rc»idcni),  John  Ely,  and  Kilwurdikl.  DaviUjof  I'hilndelpliin. 
Ur.  Uavia  ia  now  the  president,  and  the  largest  stockholder. 
-■-■  R,  Oal.of  PhiUdL'IjiKifi,  was  the  prf«i<lunt  foreiffht  ycura. 
raitr<.iuil  t'roni  the  tniiien  nt  Barclay  to  Towanda  was  com- 
pleted in  IS'iO,  and  a  comparatively  small  husinoss  continued 
to  bo  done  by  cannl  nndur  great  ditticoltift,  from  the  w.'iiit  of 
tnuK]K<rtalton,  tuiti)  the  year  ISdH.  The  Pennsylvania  & 
Kew  York  Canal  and  Itailrood  Company  then  completed  their 
nilnuii]  from  1'owanda  to  Wavcrly,  when  the  Hnrclay  Coal 
Cutnpony  leaded  their  mines  and  raili'oad  to  the  Towanda  Coal 
Company,  the  stock  ctf  wliich  is  owned  exclusively  by  the  Erie 
Btilway  Company.  Since  tltnt  j^eriod  the  production  has  been 
twy  Urgely  increa»e<i,  the  coal  being  nearly  all  used  on  that 
nilmad  for  )o4-oniotive  liiel  and  in  the  railrosd-sbops.  The 
mine*  are  hut  ZG  mile*  tondi  of  Waverly,  which  is  2.1(1  miles 
from  New  Vork,  not  fsr  from  the  business  centre  of  the  road, 
utd  this  is  the  tirst  bituminooe  coal  met  with  in  going  west. 
Tbcao  dRiimotanrcK,  and  tlio  good  quality  of  tlio  cmI  for  steam 
pofposee,  make  this  a  valuable  lease  for  the  Erie  liailway. 

*.  SKOvrsHOK. 

The  land  on  whidi  tliis  coid-region  is  sitnatod  was  Burvoyod 
by  Uie  dupiity  snrveyor-genci-al  of  the  State,  under  lantt-war- 
laatB  from  the  CitmrnonweaUh,  at  the  beginning  of  the  winter 
loaon.  Being  overtaken  by  a  snow-slorni,  the  surveying  jiarty 
*«re  obliged  to  make  anow^lioes  on  whidi  to  get  down  from 
the  niounlain  to  lite  sottlonicnt  in  the  valley.  These  tracts  of 
kud  having  from  tlits  circiini!<tani-e  been  calle<l  the  *'Snow- 
iboe  Survey,"  this  name  was  afterward  given  to  tlio  towo- 
iblp  in  wliiiib  they  ore  lutnatod,  nod  to  tlic  luiuce. 
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BEUI-BrnmiNOOB  OOAL-RKOIOKa 


This  coal-region  ie  Bita»ted  in  the  first  coal-basin  of  Bogen, 
ia  tilt;  wc^Ivni  jnu-t  of  the  eoimly  ot  CvutriT,  kikI  iiciirly  irmi  U 
JUolleluntc.     The  BellcfOQte  <b  Snowsboe  lUiJroad,  ^6  tuiln 
in  loQ^h,  connoctfi  tbo  ininoa  with  tliat  plavo,  lUid  it  is  )Ilt«^ 
Mcted  at  MilG«burg  by  tho  BdJ  Baglo  lirgncli  of  the  i'eoDsyW 
vanta   Railroad,   which  runs  from   Tyrone   to   Lock  Uavcd. 
From  the  junction  with  the  tatter  railroad  the  Bvlldbotc  Si 
Snownhiio  llailroail  oliitibd  the  Allt^tiany  Munnuin  hj  «witcb> 
hacks  I,UO(>  tect  in  a  distance  of  10  milca.     Like  the  Tyrone  ic 
Clciirtlold  Itailway  it  tfavn  dottcvndx  into  the  first  co«l-bftMB, 
bnt  the  d&icent  ia  lear^  being  hero  but  '2»n)  feet  in  a  dicitance  uf 
six  uiles  to  tlio  lovel  of  the  slaty  vein,  No.  D  of  the  fuUowing: 
wction,  while  tJic  dc<ocnt  at  PhiliiiMfburf;  li  S30  feet. 

The  coal-field  covers  an  area  of  at  tenst  eight  miles  in  ft 
nortli-and-HOUth  direution,  and  somo  four  niilus  in  an  oa«t-aiKt* 
west  direutlon,  and  is  aitiiatod  on  botJt  iu<)i»  of  the  bcad-waten 
of  Beaeli  Creek,  and  a  little  fitrthcr  west  than  it  is  represented 
on  the  ina{>  uf  tiie  StAle  Ueological  Survey. 

Ko  geological  examination  biu  been  nude  of  the  landi 
except  that  of  the  State,  and  there  is  no  published  pamplitet 
du«criptivi!  of  tlio  region.  Mr.  James  Sonierville,  tiio  intd- 
ligont  mining-engineer  of  tlie  district,  and  who  miaea  the  ixmI 
by  contract,  gives  the  following  approximate  section  of  the  ooal- 
tneasurcs  ko  far  as  they  have  booii  obwrred  in  the  mining  that 
haa  been  done,  and  the  explorations  which  have  been  made, 
which  Bccm  not  to  have  boon  Tory  thorough  or  extensive,  Uid 
only  made  for  mining  purposes. 

Section  of  eoal-oicasunNi   at   Snowshoe    in    descending 
oftlcr : 

1.  On  top  of  the  hill  scveaty  to  eighty  feet  of  slate  and 
Mndetonc. 

2.  Coal  E,  five  fwjt  of  clean  coal,  worked. 
S.  Fifty  feet  of  sandstone  and  nlate. 

4.  Two  feot  of  limoitone  and  iron-ore; 

5.  One  fool  of  /ioal  1>, 

6.  Sixty  fvct  of  sandstone  and  slate. 

7.  Coal  C,  six  fcut,  tbo  Snowsboe  and  ICarthaua  vein  witli 
two  atato  partings,  one  of  one  indi,  nine  inches  from  the  bottom. 
and  the  other  tix  inches  thiclc,  and  three  feet  from  tbe  bottom. 
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&  Fortv  foct  oftlaUi  And  itani!»tone. 

t.  C'oai  B,  four  and  a  half  fc«t  of  slat  v  or  bonj  coaL 

10.  Ninety  feet  of  Bandstono. 

11.  Coal  A.,  iix  feet,  uf  u-liioh  three  Mnd  *  Iwlf  nro  fi;ood  coal. 
Tliree  ctf  tkeao  coal-Mams  wcro  worked  in  LHl'2,  Nos.  2,  7, 

lad  1 1  of  the  nboTo  ecdioii. 

Tho  otial  m  a  gixxi  quality  of  nerai-bitmninouR  coal,  frea 
tnttt  inlphiir,  and  well  adiiptod  tor  ateam  and  rollin^-milla. 
Pfofeeeor  Rogcni's  analyiUH  fpvus  it  7$.S  per  ount.  of  uokc,  atid 
n.S  pvr  cent,  of  vulutilc  tiiatlcr  and  a^^he^.  It  finda  it^  way  to 
nvket  by  the  raih^ad  dosL-rihcd,  and  then  liy  the  Bald  ^gls 
Valloy  to  Lock  ILivoii,  ttie  Philiulvlphta  &  Ei-io,  the  Itoading 
Biilruad,  the  Northern  Central,  and  other  railroadti  easttrard 
to  tbe  interior  of  the  State.  At  prvficiit,  from  ita  BJtnatioD  m 
Rf<tnHicc  to  the  market,  the  production  i»  limited  to  iiboat 
WifiOO  tons  per  annum,  or  a  little  leafi  tlian  tliat  (juantlty. 

A  GOiD]Wny,  odlcsl  tho  '^Snon'«hoo  LAtid  A»sui.'iation," 
oviu  40,0<X>  Mrea  of  land  in  this  vicinity,  and  immopolixori  the 
omI.  Tliey  conveyed  a  small  portion  of  it,  some  S,(K)u  acre^,  to 
<be  Bellefoute  &  Snowshou  lUilroad,  tbo  Btock  of  which  \a 
vwtici  by  tlie  tame  jiartiea,  and  hence  there  h  hut  the  otio 
mining  company  in  the  re^on,  while  at  Phillipaburg  there  are 
dxtecn.  It  ifl  a  euhtitaiilial,  c-arefii),  money-making  company, 
tbMy  composed  of  Philadelphia  capitaliaU. 


1.  FHtLuraDtnto. 

On  the  line  between  the  counties  of  Centre  and  ClearfielfT, 
n  the  MovIiannoQ  Creek  and  lt«  tributaries,  is  a  cuitl-tiold 
bolonfiinfc  to  the  first  coal-basin,  which  haa  within  a  few  ycara 
frown  inti)  ronHidvrahle  import:uice.  In  1871,  there  were 
U2.K11I1  toiia  of  M'nit-hiluniinoiis  coal  iwnt  to  market  from  tins 
diftrici.  From  Tyrone  City,  324  milee  west  of  Philadelphia,  A 
branch  uf  the  PctmHylvnnia  Itjiilro-nd  cHmbi)  ttiu  Allc^'hany 
UntinUin  over  the  Ponent  red  eandatone  and  the  Voxpcrliiio 
of  ICo^rs,  which  crown  the  hij-Iiest  prts  of  the  mountain, 
Bst  on  the«4>  Mimmiu  of  the  A))t>t:hnny  Mountain  tlto  npper 
nr&n  of  the  latter  roi-k  adjoins  the  base  of  the  conglomer- 
ate Uratnui  u]>ou  whtcli  all  our  ooal-meAsarca  ropoeu,  there  ap- 
peariflg  10  b«  a  very  thin  if  any  Uinbntl  or  red  sliale  iuterpoeod. 


in 
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This  formntimi  eliangcs  to  Umeetone  towArd  tlic  eoutliwi 
In  FeDturlvnniji  no  vMunblo  ooal-«cnin  bw  been  devclojied  in 
this  Veaperlinfl  or  in  tlie  Umbral  formstion.  In  Somerset 
CoUDtjf  in  tliO  Turkey-foot  country,  some  smiill  and  ikis  yet 
unproductive  beds  of  coat  do  realty  oocnr  ia  this  rock  ur  ita 
eqiiiraleat.  Further  southwest,  in  Virginia,  tltey  are  aleo  seen ; 
but  in  TenneMec,  cool-making  bcf^u  earlier  tluin  berv.  ftnd  a 
series  of  valuable  ooal-scainH  are  found  in  the  prifiitiou  t-(|aiT- 
alent  to  the«e  fonnations.  So,  too,  in  the  far  ourtbeofit,  in  the 
Nora  ikK>tla  re^un,  Dr.  J>AW«oa  and  Sir  W.  E.  Logan  doMribe 
thousands  of  feet  of  wal-nieasures  below  wlist  ore  ron^^idcred 
mdi  in  this  State.  A  few  oonl-fossilH  found  in  them  hero  may 
entitle  them  to  be  called  eub-carbonifcroua,  but  tliey  are  worth* 
less  aa  conl-prodneing  formations. 

The  miU-oad  oHccade  1,110  foet  from  Tyrone  to  the  summit 
in  13  milc»,and  then  descends  580  foet  to  the  level  of  the  lowest 
coat-se«mH,  the  tirst  raining  being  done  at  Powelton,  thr«e  mile< 
beyond  the  aiiinniit.  Tlio  iitoKt  remote  point  from  which  coal 
is  slupfted  to  market  on  the  main  line  of  the  road  ia  Phillips- 
burg,  a4  miles  from  Tyrone.  There  are,  however,  Bervml 
branch  roadi)  between  Powelton  And  PhilHpsburg  running  to 
numerous  mines  on  the  several  brancltc*  of  the  Monhannoo 
Creek.  The  whole  number  of  companies  or  operntorB  in  1S7S 
ia  sixteen,  and  their  mines  are  scattered  over  an  area  of  eleven 
milea  or  more  in  length.  There  is  evidently  a  fine  b«>dy  of  coal 
on  both  eidoB  of  the  riiilroad,  and  found  in  the  most  a<rceasible 
and  convenient  positions  for  mining.  U.  I).  Koger«,  in  bis 
preliminary  report  of  l&il,  states  thiit  the  centre  of  the  buin 
coincides  very  nearly  wilh  the  general  cotir»«  of  ihu  )Io«haunun 
Creek,  whidi  is  the  line  lietween  Clearfield  and  Centre  Counttea, 
the  strata  on  each  side  dipping  gently  toward  the  stream.  In 
1881,  Profeaaor  J.  P.  l.eslcy,  who  examined  Ihc  lands  aboat 
Osceola,  says  in  general  terms  that  the  iloflhauiion,  and  its 
twin  branch,  the  lieaver,  fiow  along  the  synclinal  axis,  or  oscil- 
late from  fide  to  »tde  of  it  at  no  great  distance,  running  north 
55°,  or  60"  east.  The  dips  are  very  gentle  in  the  centre  of  the 
hnain.  Hr.  L.  O.  LEnf^e,  the  mining  engineer  of  the  region, 
from  whom  much  valuable  information  was  derived,  reports  it 
at  50  feet  in  a  mile  and  a  <juarter. 


Tlio  foltovring  npproximato  section  of  the  eoaJ-meaaurva  is 
dmve<I  from  Mr.  Loslcj's  report,  eujiplciiMmtod  hy  infonnfltion 
ncvntly  ubbiinctl  on  the  ground.  The  lowest  bed  A  ontcropit 
■t  tlifl  Ifvcl  of  tliG  MosluiDnon  Creek.  There  ia  said  to  be  one 
•null  bed  under  it.  Tito  A  bed  iiieflsitrco  fivu  fc-ct  in  tliickncw, 
lltp  nwl  txiinf;  oompact,  purtnble,  ini-lined  to  afih,  nnd  floniewtiat 
•ulpbuniu»,  weathering  in  peacock  colon,  a  strong,  burning  coal, 
excellent  lor  btcam  u£U  and  dotncMic  p»r^>ose».  It  may  lmv« 
from  iO  to  S.*)  per  cent,  of  volBtila  matter.  The  upper  bencli 
ytddt  four  feet,  the  lower  bcncli  one  foot,  uiid  ibey  arc  HCparatod 
Itv  ooo  inch  of  alate.  Oilier  acauiH  of  a  better  qualitv  linving 
been  adiTward  discovered  higher  up  in  the  ecrics,  no  mining 
if  now  done  in  coal  A. 

Coa]-b«d  It  outcrop*  60  feet  above  A,  the  inler>-al  being 
eo(npotie<l  of  15  feet  of  conglomerate  and  4J  feet  of  sand-rock 
ud  filmic.  Bud  B  iit  regularly  divided  into  two  1>cnchc«,  the 
ipp«r  one  meiMartng  two  feel  ten  inoheo,  and  the  lower  one 
two  fo(?t,  with  six  inches  of  date  between  them.  The  itppor 
bench  yicIfU  a  beautiful,  pure,  rich  bitimiiuous  coal  cr^-stullized 
Ttrtically,  and  App«rcnlly  adjnirably  itiiit«d  for  iron  work.  The 
bww  brnch  yielda  a  harder,  more  compact  coal,  with  tnces  of  a 
emtTil  slate,  but  will  nnswer  well  for  the  same  purpose.  It  la 
fiiund,  however,  to  be  an  irregular  and  variable  bed,  sometimes 
puling  3i  to  three  feet,  and  Htmetimcs  only  2^  feet  of  coal. 
The  bed  will  yield  three  to  S^  fc«I,  and  in  many  places  four  feet 
(if  fine  i-onl,  more  valuable  than  that  obtained  from  bod  A,  on 
accoont  of  its  BopeHor  purity,  but  at  the  same  time  more  liable 
lo  friUTtiirc  in  the  cnrringo  on  account  of  its  prismatic  structure. 

Between  beds  A  and  B  liea  a  stratum  of  conglomeritic 
■ndstonc,  thin  bedded,  a  little  falsa  bedded,  the  pebbles  of 
ipaTtz  from  tlie  siso  of  a  pin's  bead  to  a  pen,  fonning  low  eliffs 
ociauionally  for  one  or  two  miles  up  the  Mosliannon,  and  ap- 
(■nntJy  from  M  to  13  fuel  thick.  It  atlbrds,  no  doubt,  an 
Mailjr  ruL'^gnizable  key  to  the  position  of  tlie«c  beds,  although 
can-  mui-t  b«.'  taken  nut  to  confound  it  with  a  higher  stratum  of 
ludittone  of  n  different  character  under  bed  D,  in  such  placca 
where  its  conglumeritio  diaracter  may  hippou  to  bo  wanting, 
an4l  llie  niaM  become*  a  simple  coarse  sand-rock. 

Twculy  feet  above  B  is  a  1^-inch  scam  of  coal  (b) ;  and  30 
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fe«t  lilgher,  or  50  foot  above  B,  occurs  is)*]  C,  wliicli  ITr.  tcdiey 
called  a  i-ft-et  bed,  and  which  lie  consjclered  worthtoe*  for  niin- 
iuj;  ptiri>o«i«.  It  tiM,  bowcvcr,  «incc  bcon  fouud  U>  be  3U  iocba 
of  good  coal,  and  at  one  place  3}  tc«t  of  coal  which  cornea  onl 
ill  ]arpi  blocks,  bat  it  ia  not  mined  iu  this  region.  Abovo  it  ia 
ItV  lect  of  katid-rock. 

Coal  Jy  is  tlie  bed  in  vrhicb  tbe  moet  of  tb«  mining  la  Um 
region  t»  done.  It  i«  ronmrkablv  pare  and  bvautilnl,  nnd  ajv 
pears  to  be  very  re^Ur,  lying  nearly  dat,  with  a  gentle  riaa 
toward  the  northweet  under  all  tbo  liill-tops.  It  ta«.<«mrM 
about  five foct  of  aolid  coal  in  nioi«tof  tlic  mines  opened  in  IttT^ 
in  tlie  district,  being  in  some  4^  and  never  lees  than  four  feet^ 
and  always  a  clean  ecam  of  pure  coal,  but  in  everywhere  covered 
with  ^!x  inches  of  Ikirv  coni  which  cornea  down  in  mining,  and 
is  left  in  the  gob.  Under  cool  I)  are  bloo  alatos,  a  utnckad 
feature  in  tlio  liorison. 

Abont  35  feet  above  D  is  coal  E,  At  the  very  snmmits  of  the 
liilb,  nod  about  20(.>  feet  above  tlic  Icvd  of  the  creek.  •  It  ia  a 
small  bed  one  or  two  feet  thick,  and  is  worlhleas.  Prulwblj 
35  feet  over  E  is  the  Mahoning  samUtnuc,  of  which  detadied 
blocks  are  found  in  the  fields  and  nuuds,  making  a  beautiful 
building  stone.  It  ia  difflcnll  to  find  it  in  jihice,  but  tlie  uuums 
of  it  on  tlie  surface  are  very  numerous. 

The  base  of  the  coal  ecrtcs  under  A  !a  not  easily  osaniined, 
but  there  arc  sandMones  thin  and  soft,  then  tlic  stnall  coal-bed, 
and  then  comes  the  great  congloniei-ale,  at  the  base  of  the  «o*l- 
measurce. 

Tl>e  mines  Iiave  a  ^od  roof  of  very  linrd,  fine-grained  aand* 
stone:.  The  gangways  and  headings  are  made  nine  feet  wide^ 
and  the  rooms  ^>>  feet,  the  pillars  ten  fcot^  and  the  props  are  Mt 
about  four  feet  apart.  No  powder  whatever  is  uaod.  Tlio  ooal 
is  undermined,  five  or  six  feet  being  spragged  or  etipported  by 
eliort  props,  while  working  under;  it  is  then  sheared  dutvn  at 
tlie  sides  and  wedged  down,  a  good  miner  taking  out  six  or  eight 
tons  per  day.  Ko  puin]<ing  is  required,  the  coal,  as  before  do- 
scribed,  dipping  toivard  tlio  creek  trum  botli  sides  of  the  el  ream. 
The  liieilitica  for  mining  arc  excellent,  and  mines  can  be  opened 
very  che-iply.  Tlie  coal  finds  it  way  to  market  at  Philadelphia 
by  the  Pennsylvania  lUulrood,  a  distBiioa  of  from  Ho  to  iM 
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milen,  umI  a  portion  of  U  to  Kow  York  city,  flnd  is  sold  at  a 
low  [<riL*c,  n'itb  a  smalt  protit  oiil_>\  It  i*  evl<)cntly  >  j^id 
UukBiiiith's  ounl,  nuikiug  a  liollow  fire,  and  is  weJ)  suited  for 
■Main  and  rulling-mill  ate,  Tho  finer  portions  of  the  cual  bum 
nry  rradilr,  ewelliug  and  forming  a  linrd  coke,  and  it  is  rjuito 
frw  from  sulphnr.  That  it  luis  obtained  &  market  of  half  a 
million  of  tons  in  a  fen*  yean,  is  of  itwlf  <«ndu))ivo  evidence 
of  its  good  qnalities  as  a  steam  and  iron  working  roal. 

Tho  following  li  a  corri'ct  list  of  tho  various  mines  of  tho 
Phillijwbnrg  region,  given  in  geographical  order,  beginning  at 
the  oettrest  or  most  easterly. 


iteriua. 

Mortiaiow 

■tcHok. 

iMlfag. 

Knrrka 

rnnklUi 

rtm 

bivprbc.  No.  ■■... 
fauntHM,  Kft  i.,.. 

vJGo 

bn^f 

I>K«iBr. 

IbiTWdK 

Km  Tart 


Opmsai. 


RtUiwd. 


P»*(lio«  CmI  k  Iron  Co... 
ClurilctiJ  L^i]  4  Iniii  Co. . 

Mniihinpoii  Coal  C« 

Kllunli«Co«l  Co. 

theillnK  OmI  Co 

Wlrilr  A  l,Ui(tlc 

KiluiiUiti  OmI  Ca 

Itlutriiliuisb  J[  ItltMoi. .... 

Entcrprlmj  Coat  Co. 

KMcijirtw  COkl  Co. 

Uaptlton  C«iilC« 

Drrby  Co«l  Co.  of  P* 

Dn«tur  Coil  Co 

HonlMUl*  OmI  CCL. 


Trrvn*  k  (liNirtiiJ'l  R>l1ro«il. 
Bcxct  l(<in  Brtntli. 


TmiM  k  Cli<arfli-1d  tlallraad. 

H  ..  ■* 

PUIHlvburg  Bnnch. 


This  Tvmne.  and  Clearfield  brannli  of  tlie  Pennsylvania 
ICailroad  extends  on  northwest w.'ird  to  the  tonnt  of  Clearlicld, 
in  the  eeroud  ooal-baiiiti,  and  on  itie  wait  branch  of  tlie  StiiMpie- 
banna  Ktvor.  The  country  is  broken  and  nndnlating  ^vith 
well-ronnded  liills,  aiid  without  tho  pri'cijiitons  sandstone  cliffs 
which  elinmirtorize  the  fonnationa  lower  dovn  in  the  geological 
icale.  Itefween  PhillijiabHrg  and  Clearfield,  however,  are  a 
Rtuiiber  of  milea  of  level  »wimipy  country',  funning  a  sort  of 
natiinl  meadow.  The  upper  and  more  valuable  of  the  coal* 
Muuus  <T<>{i  out  west  of  Fhillipebnrg,  bnt  it  appears  not  un- 
likely that  tho  lower  »mia  of  tho  coabmounroa  saddle  over  tlic 
anticlinal  between  the  first  and  second  coabbasins,  aa  they  do, 
■oeordlDg  to  Prt^f.  Ko<:crE's  rvport,  a  little  Earthor  soutli,  boiwc«n 
Uoont  rieasaot  and  Uearlield. 
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No  inining  was  done  near  Clearfield  in  1S72,  except  Ibr  lool 
OK,  and  very  little  is  knourn  in  rcg»rd  to  tlio  geology  of  ikt 
Tlcinity.  Tlio  Acama  of  coal  tliat  hare  been  oiHined,  and  whiiji 
nro  eaeiljr  found  all  around  the  town,  are  said  to  bo  tlun,  not 
exceixliii^  abi>ut  tlircc  feet  or  lcs«,  and  the  larger  acAins,  woriceil 
in  tlio  I'liillijKibnrg,  Osceola,  and  Powelton  or  MoBbanooD  l»- 
eju,  bavo  not  been  found  bere.  None  of  the  knuwa  nndstotua 
or  otber  horizons  tiaving  been  identiliod,  the  geological  lenl 
of  the  place  is  no  better  known  tban  it  waa  wbvii  Prof.  Rogcn 
visited  it  in  1840.  Lt  Lis  report  for  tbat  ye»r,  be  says  raudi 
difficulty  was  experienced,  in  the  district  sronad  the  towu  ol 
Clearfield,  in  identifying  tlif  ooal-seama  of  naghboring  local(* 
tlcf,  and  after  close  investigation,  aided  by  frequent  diggings, 
the  eIratificatioQ  n.-niaiDS  quite  olMCuro.  He  wns  in  doubt  to 
wluit  cuuHC  to  attribute  tlie  Intricacies  of  tlie  region ;  wbetlioi 
to  local  dieplacemoDtA  of  the  strata,  sudden  rartations  in  the 
thieknc«8,or  au  inauffldcnt  collection  of  facts.  Tbubtrgcat  bed 
vas  at  Keedfl,  near  the  bridge  over  the  Susquehanna  Hiver,  two 
miles  from  CurwiDevlllo,  wtuch  was  three  fcot  six  inches  thick. 
Like  most  of  the  beds  in  tlii;  soatlioaatem  bnsius,  tt  allccta  t 
species  of  colamnar  structure,  being  traveled  by  innuincrablo 
vertical  fissures,  whicti  render  it  somewhat  friable.  Hb  analy- 
aia  gave  T8  per  cent,  of  ookc>  and  27  of  Totatilu  tnatlur'aad 
atbes. 

There  are  indications  of  a  nnmbor  o(  seauis  of  coal  in  th 
hills,  some  of  which  hare  been  opened,  ]i«rlinilarly  one,  two 
fc«t  ten  iuL'bi-s  Ihick,  between  40  and  50  feet  above  a  (Stratum 
of  sandatone  that  occupies  the  bod  of  tlio  rirer. 

At  a  very  early  period  coal  was  mined  new  Otoarfield  in  th< 
bed  of  the  west  branch  of  the  Siiiuiiichanna,  ran  down  to  market 
along  the  lower  Snsqnehnnna  in  arks  in  time  of  frushots,  and 
used  for  blacksinithiug.  This  was  among  tlie  earliest  attempts 
to  send  bitnmtnooa  00*1  tomarkvt  iothe  St«teof  Penosyl 


6.  30USST0WS. 


In  an  the  ooal-re^ons  previously  described,  the  coal  is  rained, 
for  ule,  M  U  generally  the  case  in  America.    In  the  localit 
about  to  be  tl^ecribcd,  on  the  contrary,  a  huge  bnainess  is  dnne'l 
Id  tho  mining  of  coal^  which  is  oonsomed  at  the  month  of  the 
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IBDM  by  tfao  lamo  parties  who  produce  It.  At  Johnetowii,  in 
OmibrtB  Coan^,  on  Uie  Penneylvauis  lisilrond,  78  miles  east 
if  Pittsburg  aud  S76  milw  west  of  Plnlndolpliiii,  is  one  of  the 
beat  devolupinotiti  of  the  co«l  and  iron  resources  of  P«iin»yl- 
nnb.  Hero  we  have  not  the  wealth  provided  bv  Xatare  alone, 
bit  tliero  is  Added  all  Di&t  copitAl,  oatcrpri«^  «iid  scionca  can 
6t  (i)r  the  procpcritjr  of  a  oonntrjr.  WUn-i  greater  bleMing  can 
h  conferred  on  a  localitv,  in  a  material  OApoct,  than  the  build> 
log  up  of  a  vii«t  ioduetrial  cgntrc  like  thisf  In  the  year  1871 
bene  were  mined  at  Jolmstown  203,47*2  tons  of  coal,  all  of 
f  hieh  waa  nrad  there  maint;  in  the  manufacture  of  25,027  tons 
«(  pi^-irt<n,  from  the  colte  made  of  tlic  cool,  160,363  totin  of 
nlU  mill  other  wrought  iron,  and  1,907  tons  of  steel,  tlie  Des- 
KBitir  Works,  for  the  latter  purpose,  being  just  completed. 
The  ore  and  Umeetouc  were  aleo  produced  in  the  mmv  plaoe 
Mil  on  Ilio  same  ground  with  the  co*],  all  thedo  raateriaU  lying 
h  nixeaetve  lioriKontal  beds  over  each  oiber,  and  above  water 
Icrd  In  the  atecp  kills  surrounding  the  worlcM,  auil  rcHiuiring  do 
BiDeportation  except  to  bring  them  out  of  the  mines.  Tlie 
Idwiir  Do«l-iiieasnreii  alone  are  found  at  Johnstown,  of  wliicli 
lbs  (bllowing  is  a  section  rocontly  made  in  the  doiccnding  order, 
tpunioii  lit'  it  including  the  aercn-feet  seam  of  coal  A,  being 
Mov  wittftr-level  of  the  Connemaugh  River. 
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Tbie  gireg  tlic  tliklcneH  of  Uie  lower  ooiil*muuat««  bm 
•earn  A  to  E  at  ROS}  fvet,  contaiuiiig  SO  feet  of  ookL  Tbe  pou- 
tlon  of  Uio  beiU  of  iron  ore  ts  given  in  a  notira  of  Uie  iron  on* 
in  aiiotlivr  ]iiirt  ut'  tliJe  volume. 

It  would  be  difficnit  to  calculate  tite  number  of  persons  *ln 
ars  directly  and  indtroctly  furniMliod  vitb  employ lUt-nt  in  v^aj 
pOHHible  viiriety  of  occupation,  or  who  are  otlK-rwiw  bcin-fitrf, 
b;  means  of  the  fortunate  oombinatioa  in  this  tavore<l  dittrirt, 
of  the  toAtorinU  which  constitute  tko  baaia  of  this  jn^>at  lOid 
tmi>ortRnt  business.  And  yet  tliore  are  probably  many  utlitr 
places  as  highly  oudo v«d  by  ]!{ature  u  Johuatowu ,  wlut^  are  ytt 
reposing  in  tbe  undisturbed  quiet  of  the  vast  wildemeM  coal' 
re^ona  described  in  thi«  volume.  What  tlioy  have  been  wail- 
ing fur  is,  the  men  with  the  brains,  the  iiidustiy,  energy. 
Indomitable  spirit,  and  the  acquired  knowledge  of  these  pecnliar 
brauclice  of  business  to  qualify  them  to  OTfcanize  and  eundnci 
large  vMablislimcnta  like  theae ;  and  ties,  aided  by  thu  ueoea 
sary  capital,  tu  bring  from  the  earth  iU  deeply-hidden  treafr^ 
iirus,  thereby  furitishing  boucst  work  and  good  wngca  to  thoif 
sands  of  men,  and  giving  snpport  and  all  the  blesainga  of 
civilized  life  to  tene  of  tliousands  in  the  eurronnding  country, 
Tboee  who  bc«tow  millions  on  the  atarving  and  dcalitnte  a 
not  greater  benefactors  of  our  race  than  those  who,  like  tJi 
Cambria  Iron  Company,  giro  (o  the  man  who  is  willing  l 
work  eonsunt  employment  and  regular  wages.  Oar  grea 
mineral  resources  are  as  nothing  until  tbey  are  brought  iot< 
uce. 

7.  ClSBKIA  OOUMTT. 

Along  the  line  of  the  Pennsylvania  liailroad  In  Cnnibril 
County  are  at  least  ten  finns  and  in<tividuaU  engaged  ii 
mining  coal,  which  is  shipped  on  that  railroad.  The  railnMH 
company  report  S£S,808  tons  of  cool  received  for  tran^portatioi 
in  lliis  district  on  the  westctm  slope  of  the  Alleghany  M-  mntai 
Tbe  points  at  which  it  was  reooired  were  Giilitzin,  Lilly  Station 
Summurhill,  Mineral  Point,  and  tbe  vicinity  of  Soutlt  Fork. 

In  the  exten.iive  region  of  conutir  from  the  Punnsylvani: 
Railroad  along  the  Connemaugb  Kiver,  to  the  Philadolpbiu  i 
Eric  Railroad  along  the  West  Brsndi  of  the  Snsqiioltanna 
there  may  be  some  other  coal-works  not  bare  noticed ;  bu 


kni  nono  of  ttuiguitn(ic,  and  Uioso  wlitcli  have  been 
ribotl  may  be  taken  as  favorable  exaoiplea  of  t)io  whole  ilU< 
tricL  The  60v«u  somt-bitniiiiuoua  coal  di^tricu  jiisr  dmcribed, 
nd  ibe  Broad-  top,  are  at  prciieut  much  the  becit  developed 
ud  most  productive  of  that  vxtoneivu  portioD  of  the  State  in 
vbMi  tlio  lower  bituininoiu  ooal-nieasare^  alone  occur. 


&  BROAD  TOP  KOtlHTAQI. 

The  iippearance  on  the  map  of  PenusylvanU  of  some  of  the 
MTtliern  coal-fiolde,  snch  an  the  Blossburg,  Mcliityre,  and 
Xswanda,  conveya  to  the  observer  the  idea  of  their  being  de- 
(Kbad  from  the  great  body  of  the  Alleghany  bituminous  coal- 
fldd  vrhifh  oovorti  tliu  wegtcm  part  of  lh«  Stati.^  Bitt  whilo 
tluy  are  thus  eepanted,  so  far  ba  the  ooal-measurea  are  ooa- 
(BTOcd,  yet  the  great  Hexuroe  of  tho  strata  wliich  formed  tjta 
At  great  coal-batiina  extended  &r  below  that  forniatfon,  and  tlie 
ttsins  can  bo  aeon  and  followed  very  readily  from  the  Mary- 
knd  to  tliu  Xcvr  Vork  line,  leii%'ing  no  doabt  of  their  identity 
fi  tba  varioQ^  part^,  although  traced  aoroea  deeply  denuded 
nllvys  and  nmiie«i,  and  oror  couHidcrablfl  spaces  where  no  coal 
ii  foand.  Tho  Hroad  Top  Mountain  coal-rc^on,  however,  is 
Itrlctlr  and  geologically  an  independent  or  isolated  coal-field, 
atuatod  4'\  milc«  east  of  tbo  declivity  of  the  ^Uleghiiuy  Moun- 
Uin,  wbirii  forms  tho  eaetcm  bonndiiry  of  the  first  bituminona 
(Qt]-b<uiin.  Parts  of  it  are  situated  in  Bedford,  Huntingdon, 
lai  Fnltou  Counties,  and  the  outlet  to  market  for  its  ouel  is  by 
t^  Uaatlugdoii  and  Broad  Top  Mountain  liailroad,  extending 
from  the  coal-field  to  the  Penn^lvania  Kailroad  at  Hunting- 
dan,  DO  mitee.  From  Htmtingdon  tlie  coal  is  carried  by  the 
FeontyU'ania  Railroad  to  Pliiladolphia,  903  mileo,  and  to  iater- 
nwdUte  pUccs  whore  a  market  ia  found. 

Mr.  J.  P.  lAiOcy  took  up  tlic  study  of  Uie  Broad  Top  coal- 
Rgiona  iti  1855,  and  mode  s  snrrey  of  the  !iO  square  miles  it 
(ovcTB.  He  report*  that  Trough  Creek  Valloy,  Plank  Cabin 
Valluy,  and  \Ve\U  Valley,  in  Huntingdon  and  Bedford  Counties, 
tona  a  trench  around  the  Broad  Top  MotijUain  with  iu  ooal- 
taain,  vul  Bruttli  Greek  Valluy  is  attjiched  to  tlic  ring  at  ibi 
•Hlheru  end.  Thk  ring  or  drcniar  valley  is  a  deep  depression 
vurn  out  of  the  red  shale  by  tbo  Joniau  Kivor  and  other 
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iralcr-coim«e,  l,()Ot)  fvet  deep  below  tbo  ervnU  of  thu  ODcloebg 
inonntaiiu.  It  »  UBtmlly  but  one  to  two  inileA  wide,  but  kI  jtl 
nortbern  end  forme  &  triangular  opening  six  inilw  vridc  ut  tta 
bA6»  mid  1^  milc«  long,  risiugtothe  top  ot' the  knob  uf  Tt-mKC 
Mountain,  overlookiog  the  county  of  Ilnnlingilon.  In  tliQ 
ovnlro  of  tins  ring  rttis  tlic  niou»t»iti  nuua  of  tbo  firotd 
To[>,  containing  80  etjoare  miles  of  coal-measures  dispoMd  ia 
six  parallel  basine,  iind  crowned  witb  %  contral  peak,  '*  llie 
Broad  Top,"  rivalling  in  height  the  finniinits  of  Uie  AUogltaiiy 
Moimtain,  40  miles  difit«nt.  Kcar  the  eiuumit  of  this  peak 
roinaius  n  Htnall  round  jntcb  of  t]ie  Pittsburg  or  Wc«tmorcUn(t 
gss-coal  b«d,  a  few  ttcrea  in  extent ;  tlie  sole  relic  of  that  vart 
dc])oeiC  of  tbis  famous  bed  remaining  in  all  the  I'ountrv  betwuou 
CniiiboHaiid  in  Marjrland  on  the  eouib,  lilaii-^villu  in  liidUiia 
County  on  the  wcet,  and  Donaldson  in  the  PottsvUle  basin  of 
tho  sntlirndtu  co«]-rcgion  on  tho  out. 

Tlie  BQCceasion  of  the  mcaanrea  la  not  diflerent  IVom  that  of 
Wcetvni  Ponnt^lvania  and  Eastern  Ohio.  There  is  a  base  of 
carboniferous  conglonienUe  lying  upon  the  rod  shalu,  from  lt>C 
to  2(ii>  feet  thick,  Dussire,  homogenootis,  tetdom  conglotne 
rilic,  except  ae  a  whole.  Oror  tliis  is  a  scries  of  lower  coaJ<bed) 
then  tho  barren  meanure^,  and,  over  all,  the  PilUburg  bed,  tfai 
beginning  of  the  upper  series.  The  purple  shales  of  Uie  bitmn 
mcsenros  arc,  however,  wanting,  tlicir  place  being  supplied  b; 
femiginoua  sandy  shalee.  The  coal-beds  are  mo«Uy  idtMitiflf 
with  tho#o  of  tho  head-waters  of  the  Ohio,  not  hj  linicslon 
compnions,  for  thato  are  almost  oiitiroly  absent,  nor  by  tb' 
beds  of  iron-ore,  which  are  rare,  and  on  which,  at  Any  mto,  litt]< 
reliance  onn  be  placed,  but  by  iheir  order  in  tlio  series,  by  oer 
tain  general  ctiarsclers,  and  by  their  roUtioiis  to  tlio  twu  cod 
glounTRtes,  the  one  at  the  base  of  the  whole  system,  and  th 
other  nt  the  base  of  tlio  middle  member  of  tlie  barren  measnreflt 
a  rook  as  widespread  as  the  tme  conghimerato,  and  known 
the  Hahoning  mndatone.  Xn  the  heart  of  this  roi-k  is  it  work 
nble  bed,  and  between  it  nnd  the  lower  eouglomcrmlo  aru  twc 
others  witli  fonr  or  fire  small  beds,  the  larger  bed  from  tive  t 
ten  feet  lliick,  the  lesser  ones  Ax>m  one  to  throe.  In  tho  barren 
mcasurifs  oi"  middle  ^rics,  which  are  *)()  feel  thiek.  an  BOTon 
very  unnll  seams  of  carbonaceous  nutttor. 
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Pituborg  bed  of  ooai,  nnd  SOO  feet  of  tb«  ujiper  oo{d-««- 
ri«e,  with  no  workable  beds  as  vet  known,  but,  with  one  tliiti  litne- 
•tou(!,occn{>jrtlicfoiirgoo^T»pbicnllvbigliiietHnminitsoftlielx)siii, 
Uie  whole  thickness  of  coal-raeasare^  in  which  i*  about  9iKt  feet. 

Thtf  Btnirtural  resulte  of  the  survey  are  intcretiling,  for  Ihey 
Bxhlbit,  in  crosD  MXrtione,  tlic  whole  hiwiii,  itevcu  or  eight  miles 
wide,  diTided  hj  a  msin  anttcUnal  into  two  prindpal  troiigfaif 
tod  thofle  flnbdividcd  into  numerous  narrow  eyiicUruls,  or 
sviinps,  b,v  ■  system  of  )ior««ba«k«,  not  parallel  to  it,  bnt  trnv- 
onng  the  Iwsins  at  a  low  angle  witb  their  sides,  and  issuing,  aa 
i>  tlic  Wyoming  Valley  and  other  coal-fieldv,  into  tbu  rcd- 
ilialc  Talleys,  tliroagh  the  walls  of  conglomerate.  The  larger 
of  th4Mo  sfDclioAls  form  northeast  normal  t«nniu»l  knobs  ovor- 
koldng  the  great  valifiv  of  Trough  ("reek,  but,  eonthwertward, 
blicncid  ont  along  the  crest  of  the  conglomerate,  which  itina 
nry  obliquely  across  them. 

The  IIuQtJngdbn  &  Broad  Top  Mountain  ^Railroad  was  com- 
[Itlvii  in  1^56,  wiion  the  first  coal  was  scut  to  market.  Tho 
lutol  production  of  the  r^poD  Lu  been  3,943,005  tons  in  »ix- 
1*60  years;  that  of  1S71  was  310,095  tons,  and  the  sverRge  liaa 
Uea  about  3yO,"i(H)  tons  p«r  annum  for  the  past  twelve  yours. 
IJio  coal  ia  «otd  at  PhilaidolplilB,  and  a  portion  of  it  in  Kev 
Tori:  dty.  There  is  also  a  market  along  the  line  of  the  Peon- 
^Innla  Railroad. 

A  careful  analysia  was  made  of  Pmad  Top  and  of  Pittcbnrg 
omI,  for  the  Pcniisylrania  lUilroad  Compoiiy,  in  1860,  with 
tiio  following  general  reeuiu : 

OtiurtU  Antilvtii. 

Bmdlbp.  PUMbUB. 

*-%t» ftM  1.80 

VobtU*  OMitcr »M  HAS 

nxtilouliw 1*.tS  tlM 

Jbb ?.ao  tM 

100.00         IO0.0O 
Orfonie  AttalgtU. 

Cvtao. nM        :8.ss 

Sktvsm 1.19  l-« 

nriraMi -i.3«        tM 

Oin« 0.03  «.» 

yttut <ii«p        1.80 

, 1.SS  1.04 

7.W  iM 

loaoo       100.00 

^MdSognvtt7...> 1.8S0  LtH 


BITCIUKOUS  OOAl^REGIONS  OF  WESTEILX 
PENNSYLVANIA. 

L   THB  XjOWBB.  OOAI^HSASTTRIIS. 

River*  and  General  Topography. — ^Tlie  Pennsylvania  bi- 
tuminoufi  ooal-ficid  may  bo  cousidurvd  as  s  grcst  and  complex 
baein,  for  Bucb  It  really  in.  lu  boundary  on  tlie  ee»t  or  muik 
QRSt  is  very  well  defined  by  the  abrupt  dcdirity  of  the  Alt' 
gliimy  Hountain,  as  it  ib  hero  called,  being  vbat  ib  csUcd  tli« 
OumbcrUnd  Mountain  in  Virginia  and  Tmueesco,  wliidi  ia  lika 
a  ateep,  sloping  wfill,  about  3,01)1)  feet  above  the  aea,  and  not  of 
that  great  altitude  which  the  oftcn-ro]»Mted  ttllc  uf  ^\JlL-<!him5 
Mountain  is  apt  to  lead  aa  to  aapj>ose.  ^Veat  and  northwest  uf 
this  long,  straight  rim  of  this  vast  basio.  liw  this  coal-fii^ 
which  is  only  the  northeastern  extremity  of  the  trrmgh-nliapcd 
plain  or  table-hind  which  ranges  henoe  muDterruptedly  eoutlt 
westward  to  tlie  ventre  of  Alabama.  Tho  eouraoi  of  the  atranu 
show  Itiat  the  general  snr&ce  Ascenda  gradually  toward  the  north 
where  the  Alleghany  Itirer  drains  it  throughout.  Rising  in  Poi 
ter  Oouuty,  this  river  runa  into  New  York,  turns  wc«l\viird  put 
Olean,  and  runs  into  Pennnylvanin  sgain^  pursuing  a  Boiithvffil 
course  to  FrankUn,  entering  the  coal-b»«in  at  Warren.  Fn>in 
Franklin  it  nina  across  the  oonl-flcid  southewtward  to  MaliontOj 
Creek,  tlirough  the  sixth  and  fifth  haains.  From  the  Sfahontnj 
it  roDB  fiouthwestwnrd,  following  tho  coal-basin  in  a  windini 
ootirso  to  Pittabnrg.  It  ntoa  thruujrh  a  deep  and  oomparatircli 
narrow  trendi  in  the  cosl-bnain.  Prof.  Rogers  accounta  for  i 
changes  of  course,  from  southeast  to  eoutUweiit,  by  the  itctioo  n 


lU  of  eroding  vater,  when  Uie  coiitineiii  was  ele- 
nivd,  tlie  tuaiu  one  flowing  eouUiwestwarii  Irutu  tlie  AJlegliany 
SCounuin,  niiil  tlio  otkur  •outliesAtward  l>om  thu  region  of  Ui« 
Ukoi,  unil  cutting  v&UevH  at  riglit  angles  to  each  otlier. 

In  Toltor  Countjf,  tJio  Allcgbmiy  euinniit  it  1,630  foet  above 
titk-wiiter ;  in  McKcaii,  1,9U()  feoL  Thence,  following  t!io 
met,  it  <le<-lijte8  to  Indinnii  Count; ;  tlionce  it  ascends  to  the 
lunutit  butwei'U  tbo  (Tuniaui  and  Coueniaugli,  where  it  buH  an 
Amiioii  of  3,790  feet,  and  tkcuoe  continues  at  about  3,550 
feet,  at  wbidi  elevation  it  |iaBSCt>  into  Maryland — the  elevation 
(if  the  i'cnusylvauia  llailroad  tunnel  being  2,161  feet. 

From  the  aiiinmit  of  tlic  Alleghany  Ibo  country  decline* 
tntk  wnya,  but  it  is  only  with  whnt  lie*  west  of  it  that  we  are 
iMUNinii-d.  This  Uiiitrict,  west  of  the  AUcgbany  watur-ehLtl,  in 
Dat  a  ainiple  itlope,  but  ia  a  great,  irn^gular  trough,  the  «outbum 
portion  being,  in  fact,  a  scrieii  of  [utrallel  tiniighH,  caused  by  tlie 
riilgus  of  Negro  Mountain,  Lam-el  IIUI,  luid  Cliealuut  lUdgv, 
riuug  u]),  eot&ctinie«  1,000  feet  high,  within  the  southoostoi'n 
fut  of  the  cool-Held,  the  OoDenuiDf^  and  Toughiogheny  'Riven 
ewfiiug  tliem,  and  cutting  gaps  down  tJu\>ugh  them  to  their 
baaft.  Around  tlie  oorthwusti^ra  bordera  of  the  bttsin,  wliuro 
die  watcro  eiii|itylug  into  the  Alleghany  iici>aratc  fVom  tlioiie 
flowtug  into  I^ku  Erie,  the  elefation  is  about  l,2oii  feet.  The 
DurtlicTTi  part  of  the  basin  is  also  geologically  undulatud  into 
*{.  '  'agius,  at  hereinafter  dcHuribed.  Thu  north wi»Ic-rn 
It..  io  eofd-field,  the  fifth  and  sixth  basinti,  gradually  sub- 

dde*  in  levvl  toward  the  eonthwest,  and  the  strata  aleo  decline 
iu  th«  HUiie  direction,  but  nl  a  Koiuowhat  faster  rute  thnn  the 
■nfitco  difen,  and  hence  the  Houthwetitem  portion  of  the  State 
•untaina  a  greater  thicknesii  of  coal-measures  tlian  the  nortli- 
Matum.  Indeed,  in  Potter,  M<rKean,  Warren,  and  parts  of  the 
ooBBtlwa  Houth  of  tlivin,  the  tiiblo-htnri  is  almost  entiivly  duitti- 
IntB  uf  tijo  ooal-pruducing  {larta  of  tlio  fonnation,  and  i»  only 
nw^rond  by  the  eongU>niente  and  other  older  rocks,  known 
Id  mdcrlte  any  workable  ooAl-beds. 

3nu  Six  Haaina  dt»mied~-ihair  Structure  and  Codt'teatM. 

Id  onJur  to  acquire  a  clear  conception  of  the  singular  niMi< 
&er  IB  wbicli  the  ooal-«ti«ta  of  tJio  bitumiaons  region  of  Feun- 
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E^Iranift  are  di&tnbnt«dr  It  is  aec«Btary  to  keep  iti  mind  iu 
etructoro  ae  before  described.  The  whole  cnifit  of  llie  ««rtli  lii 
this  locality,  to  far  oh  it  can  be  vxnuiiiivd,  in  nut  fuuud  in  tito 
borizoRtal  poaitioa  which  ia  uaual  with  water-lbniiwi  rocks, 
but  it  is  thrown  into  a  nnmber  of  vsst  flexuree  or  wavM^ 
eltowing,  howovvr,  Ivss  violence  thitn  the  region  cnst  of 
it.  The«6  nndnlatiooB  mn  nearly  parallel  wiUi  cadi  otfaeri 
and  iu  a  general  northeast  and  eouthwest  direction.  The  line 
ninniii};  on  the  summit  of  one  of  thuM  wave*  is  called  uu  luiti^ 
clinal  axia,  and  tliat  which  would  follow  the  bottom  of  the 
trough  or  basin  between  two  of  them  is  a  synclinal  axis. 
These  features  of  tho  formation«  arc  much  older  tlian  the 
rivers,  luountains,  and  ralleys,  with  which  they  have  little  ooa 
nection.  Tho  hardness  and  thiduicss  of  the  rocky  strata,  and, 
many  cirtninistanece  other  than  tliu  ilcxiiruK,  have  guverncd  in 
the  formatioD  o(  the  physical  features  of  the  preeent  suiface* 
Wo  nitist.  therefore,  in  etudyiog  the  ooat-districts,  look  at  tin 
origlnnl  interior  relstive  jwsition  of  the  strata  jM-evioua  to 
denudations  and  other  suUsequent  changes. 

Within  this  great  coal-basin  tho  antictiual  wavee  of 
,  atnitA   arc  iniportant   geological  feature*,  and  five  of  thi 
extend  in  a  northeast  and  southwest  direction,  aome  of  t 
entirely  across  tlie  State,  and  othi>r6  across  a  largu  part  of 
dividing  the  whole  bitmninons  cijiil-rL'gion  into  kix  sv; 
bftsins  («M  8kot«h-map  of  the  Uexured,  on  page  117). 
are  two  of  the  anticlinals  outside  of  the  coal-fiold,  ninV: 
sovun  Itorders  ur  rims  of  tho  six  baHius,  and  within  thv^. 
basins  there  are  al«o  some  smaller  baains  formed  by  w 
In  the  southeastern  part  of  tliis  coal-region  the  Kcgro 
tain,  Chestnut  Kidge,  and  Laurel  Ridge,  bring  tu  the 
lower  roclcs  tlian  the  coal-meaaures,  and  licuce  fonu  long, 
row,  barren  areaa  witliin  the  body  of  the  coat-field,  the 
mits  of  these  ridges  or  mountains  being  de»titulo  of 
Further  to  the  northwest,  lumilar  anticJinala  exist, 
the  coat-field  fnU^  trongha  or  banins,  without,  however,  bu 
through  them,  but  permitting  tho  lower  beds  to  arcli  ovt-r  froi 
one  basin  to  another,  and  iuMilating  only  certain  parts  of 
ni^rbeda. 

The  reotUt  of  this  peculiar  stmctore  of  thu  aaticliual 
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,  vith  the  basins  between  tliem,  will  be  readily  seen 
I  idd  lliat  tliere  is  a  general  rising  of  tbc  strata  ae  we 
Inorthward.  The  t>u«ins>  ae  we  follow  tlirni  from  the 
lin  a  DorthGastvranl  direction,  tnuttt  necessarily' grow 
run»[)«ct«  the  tbtcIcneM  of  tlie  ooal-n^okfl  abeltered 
Ithcin.  Firat,  tlie  higher  or  Pittsliurg  lied  disappeon, 
|«nl7  the  lower  ones  in  the  basine,  then  the  lower  «eams 
ooal-measnreK  niouo  arc  found.  Xext,  the  bapka 
or  ridges  come  out  destitute  of  coal,  leaving 
ait^  of  tlie  West  Branch  of  the  &u»<iuchanna  only 
flngerH  of  ooal,  with  the  intervening  anticUcisl 
And,  Uet  of  all,  we  find  the  forniation  ceaw« 
Dtinuoofl,  being  prolonged  only  by  a  few  scattered 
npying  the  liighc«t  knobs  of  the  long  and  narrow 
I  table-land))  iu  which  the  ba«iuii  Icriniuatc.  "  Leaping, 
e,  from  »amniit  to  sommit,  theae  detached  maitwe  of 
-.brraation  lead  ns,  bat  often  by  long  skips,  to  within  • 
■  of  the  North  Branch  of  tho  Suscjuehanua  River,  on 
mi  the  New  York  line,  on  the  north." 
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ThcM  MX  originnl  basins  of  this  great  ooftl-floUl  vQl  now  Ih 
described  in  &  genersi  war :  firHt  repeating,  in  order  tliat  nun 
geological  rendors  may  I'liUy  undt^ntimd  tlio  descripliou,  Uut 
ftn  anticlinal  is  the  arcli  or  top  of  the  vave,  or  the  up|>ar  rini 
of  l!ie  basin,  like  U>o  ridge  on  the  roof  of  a  bouse,  and  the  eyn< 
clinal  the  inverted  arch  or  bottom  of  tlio  trough  or  bMin.  Ai 
the  latter  are  the  localities  whore  coal  is  found,  it  is  more  im- 
portant that  they  should  bc  traced.  The  lines  now  to  be  de- 
scribed, thi-rclbro,  arc  from  uorthoBSt  to  southwcBt,  and  are  in* 
t«iidod  to  show  the  centre  or  bottom  line  of  each  ooni  troR^ 
or  baun  where  the  ]ar^»t  quantity,  if  not  the  only  coal,  \i 
fopnd.  All  through  this  PcuuHvlvanin  bituininon«  coal-n^uo 
the  tuiaa]  style  of  nuip-tnaking  does  uot  apply.  The  top  of  tli« 
map  fihoulil  be  northeiist,  the  bottom  soathwest ;  the  right  hand 
soutb(.<»i-t,  the  left  hand  northwest. 

TA0  Fira  Batin. — ^JToAtxipm^,  FammdmSUf  Snotoghoe^  PAH- 
tip«burff,  Johsii^wa,  (Hid  8w>«net  OomUy. 

The  first  coal-basin  is  known  in  the  eountiee  of  Wyoming 
and  Sullivim  uh  Mahoopeny  Mountain,  and  includes  the  Snlll- 
TAn  County  semi  antliracito  coal-field.  'I'hc  soatlieast  rim  u  an 
anticlinal  axis  not  numbered  witli  the  fire  great  axea  of  the 
bituminous  coitl-n^on,  being  outside  of  it.  It  is  a  prolonga- 
tion »i  the  great  axis  of  Bald  Eagle  MonnlAln,  NippvnoM 
Valley,  and  Muncy  Vallijy,  and  crosses  the  North  Branch 
Uie  mouth  of  Tunkhnnnodc  Creek. 

Tiie  oUier,  or  northwestern  limit  of  tliis  trough  is  n  long,' 
gently  bending  anticlinal  nxi«,  the  centre  line  of  which 
the  Xorth  Branch  of  the  Susquehanna,  near'Wyaliii'.in^  Fal 
Of  ooiirBo,  the  baain,  or  synclinal,  Ko.  L,  lies  between  these 
anticlinab  or  ritns  of  the  trough. 

Tlie  f;rcutost  dip  exhibited  by  this  basin  on  the  nortli 
along  the  waters  of  the  Loyahtock,  in  Sulliv-im  County, 
bed  of  the  pecnliar  semi-anthracite  coal  now  being  mind  an 
HCnt  to  mnrkct  by  tlio  Snllirnn  &  Erie  Railroad  is  found  be*! 
tween  the  South  Branch  of  LoyaUock  Creek  and  Birch  Crouk, 
tliis  being,  in  the  north,  probnbly  tlte  deopeet  part  of  the  baaln. 
It  is  described  at  the  doae  of  the  oliapter  on  the  Penuylvaoi 
Anthracite  KegionB,  page  62. 
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The  firat  basin  takes  in  the  Farnrndarillo  oool,  on  Quin'a 
Bud,  iu  Lycoming  County,  on  tho  Wcsi  Bntiidi  of  tho  isua- 
qtieluiiinji,  and  farther  eoatlivrccl  the  TaogaAcootac  rc^oii, 
where  the  ooal-meaturefl  cximnd  over  a  conaiderabl«  extent  of 
eountry.  Farther  southwest  it  indodes  the  Snowahoo  and 
PhOlipehnrg  districta.  Both  of  thceo  being  productive,  a  ape- 
«ia]  aoootmt  of  them  has  already  boon  given. 

From  Phil]ipibnrg  Eonthweet,  the  centra  of  the  basin  rune 
alon^  UoKhannon  Creek,  tho  atrata  on  each  Hide  dipping 
gently  toward  tho  Htraun.  Thence  it  rnns  on  op  tho  liead- 
wutere  of  C1«artield  Creek  to  Mount  Pleasant  and  into  the 
Conomaugh  Itivcr  uonntry.  It  will  bo  uoticvd  that  tlio  kind  of 
rofll  pnxlnci-d  in  tliifl  baain  ia  not  ftimilar  thron^hout.  i^nt, 
on  the  northeaat  is  tlie  evmi-aQtbnudto  of  Sullivan  County, 
Ixitig  the  Ia«t  authradte  coal  produced  la  a  northwest  dirou- 
tton.  Tlie  coals  produced  in  the  otlier  localities  menUoned  are 
thogetber  different,  being  semi-bitaminons.  The  lines  of 
metamorphoRce,  therefore,  do  not  coincide  with  those  of  the 
lauinB,  but  are  more  in  a  direct  northeast  and  southwest  course, 
the  first  bflsin  inclining  more  toward  the  east  in  this  its 
DOTthem  eztromity. 

Fsrcher  sonthwest,  and  ]>articularly  south  of  t)io  Oonemaugh 
Biver,  the  first  basin  is  subdivided  by  other  ridges  or  nnticli- 
nals  into  three  eub-baatns.  Tho  fintt  Uee  between  the  Alle- 
^tany  Mountain  and  Negro  Mouiitaiu,  which  i^uvs  froru 
tUr^'lnnd  into  Somerset  County.  The  second,  or  Stoyestown 
nb-buain,  is  a  less  important  synclinal,  running  flrom  near 
Ebeiuburg,  eight  miles  cast  of  Johnstown,  and  in  the  gen* 
end  aspect  of  tho  country  ecarosly  niakee  its  presence  known. 
The  third,  or  Johnstown  sab-basiD,  lice  betwoeu  this  and  Lao- 
n.^  TUll. 

CtHtl  M»  rt*  J^int  Jieuin. — Beginning  at  the  Marj-land  line 

with  the  three  snb-basins  of  tho  first  great  basin,  south  of  the 

Pran»yl\iiiiia  Hailroad  in  Somerset  County,  nud  proceeding 

»'nrd,  we  first  notice  rho  Elk  Lick  Creek  n^*nn  betwcvii 

•111  Salisbury  on  the  line  of  tho  Piitebnrg  4  Conuells- 

.    .  ruad,  where  t]iere  i*  a  fine  devulupincnt  of  the  coal- 

(iteuBna.     Tite  B>-neliDal  axis  or  bottom  of  the  trough  lioe 

ably  eoat  of  the  centre  of  the  valley,  and  the  coal-im 
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uns  Kn>  o(  niucli  greater  thickneee  in  tliis  ricini^  than  id  tlic 
tmi-t*  farther  north.  TIiu  largo  or  Fitteborg  bod  is  hero  lU^ 
covered  high  iij>  in  tUe  series  which,  from  the  ahftlloMmeea  of  tfaft 
hitaa  clKcwherc,  has  not  boon  prcHcr%-c<l  from  denudation. 
This  coal  lies  near  the  top  of  n  long  hill  Iwtwcvn  CH^tlenian'a 
Biver  and  Elk  lick  Oeek,  and  south  of  the  Conuellnlle  Itail- 
road,  but,  (i«  the  basiu  risc«nortbwtird,  the  large  coal-«caoi  di*- 
appears  at  Otstlemas's  River.  There  are  here  8O0  feet  ofonl* 
meMoree,  as  ascertained  from  borings  and  from  the  strata  abore 
vaterlevel  at  Elk  Lick.  In  the  boring  were  noticed  three  cost 
beds:  A  in  three  feet  thick;  T),  fire  feet,  but  &L'|)3rati-il  at  ifae 
fulls  of  Elk  Lick  hy  a  heavy  bed  of  flro-cUy.  The  third  oo«J  of 
iin[»ortniin.-,  E,  is  between  two  and  three  feet,  and  rnthor  poor 
coal.  Between  H  and  E  occur  tvo  smaller  beds,  C  and  D| 
along  tho  edges  of  the  basin.  These  are  al«o  i>ccd  in  Li^^onier 
Valley  and  on  the  Conemaugh.  This  completes  what  had  beas 
called  the  lower  coal-measorea,  and  brings  tie  to  the  »>-< 
Barrcu  Measures,  which  hero  belie  their  name.  Tho 
bed  in  the  saoending  order,  F,  is  here  four  feet  thick,  and  m 
fCOod  quali^.  It  is  accompanied  by  three  insignifieant  seainsi 
the  overlying  one  being  two  inches  thic:k  while  the  upponnosl 
of  the  inferior  ones  ts  IS  inches.  Elsewhere  in  the  other  bashu 
to  the  northwest,  it  RSsumeB  a  more  trivial  thickness.  Tlie  i^ 
bed  G,  also  a  widely-diffuwd  Ktratiun,  ineasnros  one  foot  ttx 
inches  in  thickness.  Still  rising  in  the  aeries,  we  find  another 
tlwHj^  a  very  thin  coaUbed,  g,  said  to  bo  one  foot  thick.  This 
bed  becomes  tliree  feet  thick  iu  tho  bn^iu  between  Laniel 
HiU  and  Chestnut  Kidge.  Still  ascending  the  hill  on  thfl 
eaat  »i<tc  of  Elk  Lick  Creek,  we  meet  with  the  great  bed  U 
or  Fituburg  scam,  nine  feet  in  thickness.  Indications  of 
tills  appear  in  other  localities  near  the  Maryland  line.  Ii 
also  occur»  in  Ligonier  Valley,  where  it  is  niiderlaid  at  I 
distance  of  20  feet  by  a  bed  of  limestone  measurini;  mx 
thick. 

A  little  farther  north  in  this  tint  sab-baain,  at  ik-rlinr 
nppor  or  largo  scam  is  not  met  with,  but  three  lower  se-ims 
mined  for  the  supply  of  the  town,  the  upper  one  aflordhig  fln 
feet  of  true  coal;  the  middlo  one,  oonsidered  tJte  best,  is  fc 
feet,  and  the  lower  one  three  foot.     The  ^ac«  botwet;n  thi 
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■ppermid  middle  ono  Is  nboiit  60  foot,  and  tlmt  bctwcoii  tlio 
miJi]](>  und  lower  onee  from  40  to  50  feet. 

Tlio  fitntts  in  tlio  Alle^ltniiv  Mouiitiim  lioro  goncrAlly  dip 
to  the  weatvard  at  sn  angle  rarying  fVom  15**  to  90',  caiuing 
llie  overlying  coal-measuroa  to  ascend  tlie  weatern  slope  to 
within  It  milu  aud  a  half  of  tlic  oaatcni  crest,  and,  in  cases  of 
dantulation  on  ita  eastern  cacarpmentt  the  coal  appears  a»  if  it 
ooU^ruppi-d  etiBt  of  the  main  Humiiiit  of  tbe  ridn;e. 

Senond  Suh-Ba»in. —  Froin  Bomcrtwt  eoutlin-ard  tbcre  is 
bat  one  wide  Iwjiin  between  K^egro  Mountain  on  the  east  and 
Linrvl  Ililt  on  the  west.  The  synt^inal  axis  or  line  uf  meeting 
of  tbo  wt^^rvni  and  Mstom  dips  is  not  throngh  the  centre  of  tb« 
basin,  bnt  immediately  along  the  baseof  lanrel  Uill,  coinciding 
ray  nearly  with  IautoI  Hill  Orc«k,  which,  like  ho  many  other 
Hiuutui,  QitwM  along  the  line  of  axia,  while  ilt*  diataoce,  on  tJie 
athsr  b«nd,  from  the  weetem  foot  of  Xegro  ^[oiintain  isbctweeD 
2ve  and  six  miiM.  Thebodyof  the  cual-mvaeures  in  the  deeper 
part  of  tlin  basin  affords  btit  four  or  five  seams  of  coal,  and 
IhMO  uf  deteriorated  thidcness.  Bat  »  coal-eeam  six  feet  in 
Iltirkn(.<fifi  is  fonnd  low  down  on  the  banks  of  the  Yoiighiogheny, 
near  Smythtidd,  from  which  a  considcrnble  rpinntity  of  cofd  is 
derirod  for  the  supply  of  the  town. 

Farl  liL-r  north  toward  Somcreot,  coal  is  abundjint  in  the  hills 
lybg  weiit  of  Cantleman'R  liivcr,  bnt  ne«r  and  north  of  Somoraet 
Um)  ooal-Aoaiiia  ap])car  to  lie  buried  beneath  the  more  improdue- 
t]*e  strata  Ihitt  occur  near  the  surfuce.  The  ?(cgro  Mountjiin 
axis  vatiUhea  north  of  Sloyeatown,  and  c-anse!)  t]ie  whole  ^'»lley 
ketween  the  Alleghany  Moimtutn  and  laurvl  Hill  to  have  the 
Itnictnro  of  a  ningle  basin.  Eight  miles  eaat  of  Johniitowii, 
bowerer,  an  axis  of  eleratioa  occurs,  before  mentioned,  which 
can  be  traced  sontli-couth  westerly  toward  Jennun;\Hlle,  and 
iWv  In  a  aecond  anticlinal  axis  which  passes  between  two  and 
three  milus  oast  of  Stoyeetowu  and  e.ifit  of  Somerset,  through  the 
niddlo  of  Xcgro  Mountain,  which  oonunenccs  here  as  a  regular 
ridg*. 

Fnmi  Johnstown  to  Somerset,  however,  the  rocks  whi(^ 
■ddle  over  or  overlie  thcso  axc»  apportsio  exclusively  to  tbo 
eM)'«KMttrcii,  except  in  tlio  bottomof  ravines  where  the  under- 
tj4ag  atratu  expose  themselves. 
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Tlio  opcniDg  of  Uio  Pittsbut^  &  ConiioUsviUe  Kail 
Uirongli  tho  southero  portioo  of  these  two  eub-basinfi  bu 
derecl  the  reprodootion  of  these  details  in  rc^rd  to  tliciii, 
Bogor^B  reports,  moro  ncoeeaary  tlum  tlicy  otborwi«e  would 
have  been. 

The  Pot&tnae  or  (hmheT^and  Sann,  in  Penttaylvania^~' 
East  of  tlic  maiii  All«ghiin,y  Motmtaiu  in  Somonct  County,  tad 
c«»t  of  the  first  eoal-ba«in,  is  a  small  ba^n  which  Bliould  not  bt 
overlookedi,  boiog  the  northern  extremity  uf  the  Fro«tbnrg  and 
CuDibcrlnnd  (MarylAod)  basin  which  crosses  tho  State  line. 
{See  Miniature  M^p  of  Fenneylvanio,  on  page  l&i>.)  For,  tl* 
though  the  big  bed  or  upper  coal-m«aiinre«  of  tho  Frmtbiarg 
region  Eoem  to  tcnnitint«  in  Mar^■lan<l,  jet  the  basin  itaelf,  with 
the  lower  coal-meatmres,  and  probably  the  upper  also,  ronehea 
into  PcDn«jrlvHnia.  This  basin  begiiik  towsrd  tho  liead  of 
Kttii,  in  Hardy  County,  Virginia,  ranging  throng  Ifarjl 
where  it  lias  been  fiilly  described  as  tbo  Oumbcrliiud  ooal 
and  tenuinaliug  at  Will'a  Crcok  in  tltis  State.  It 
bounded  on  the  cast  by  tlie  Little  Alleghany,  and  on  tbo  toull^ 
west  by  the  Savage  Mountain.  Tho  Pt'iinHvivania  portion  of 
this  basin,  which  a  in  the  «)Ulkviflst  comer  of  Soinentet  (Joon^i 
may  be  eHtimaled  at  five  mites  in  width,  measuTGd  alomg  tfaa 
State  line,  and  eeven  in  length.  It  is  believed  that  littlo  or  no 
oobI  will  be  found  north  of  Will's  Creek.  The  highest  scftnt 
enclosed  in  this  trough  is  that  wliicli  is  principally  workod. 
It  extends,  with  a  very  undnlating  line  of  outcrop,  near  tlu) 
summit  of  it  luug,  im^Iar  ridge  of  conaidemblc  deration,  lying 
about  midway  between  tlic  Little  Allcgliany  and  Sarage  MuoH' 
taioe,  intersected  by  niimeroua  transverse  valleys  of  denndation. 
Tliesc  interrupt  tbo  regular  range  of  this  upper  coad'toam,  bnl 
thereby  greatly  favor  Uie  operatJons  of  tlie  miner  by  exposing 
t  moro  oxtensivo  outcrop.  Its  average  thieknees,  as  ascertained 
in  numerous  pUce«  where  it  baa  been  opened,  is  about  uight 
feet.  The  identity  of  this  with  thogreat  eeam  worked  nt  Frost- 
burg  te  liighly  probable,  as  well  from  the  cliamctor  of  the  ooal 
itseU^  and  tho  accompanying  abalcs,  as  from  the  similiari^  of 
its  position  upon  the  ridge.  Several  other  good  seauu  of  coal| 
idtnated  lower  in  tho  series,  in  tliiokneea  firom  three  to  fiv< 
feet,  are  known  to  exist.    This  basin  is  crossed  near  its  north* 
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em  end  b}r  the  CoonellviUo  Batlroad,  which  was  oompleted 

Seconder  Totcanda  Saain, — Jiarclay,  Sfcfnty/v,  lienovo,  Jfiw- 
ihau«,  Cleai:field-,  and  Ligoni^r  Fatoy. 

Tfao  i7nc3iiul  No.  U.,  or  centre  bottom  Hue  of  the  tcoond 
Win,  can  be  traced  from  the  northeast  part  of  Susqnelutntia 
Oouti^-  in  a  southwest  direction,  cruetiing  th«  North  Brandi  of 
the  Siwquchailua,  near  Towanda,  in  Bradford  County  ;  thoiioc 
minting  sonthwestward,  it  passes  tfarongh  the  Towanda  or 
Barrliiy  Mountain,  the  mountain  plateau  of  ttiv  sevoud  huan 
beinj;  split  nearly  from  one  end  to  the  other  by  the  Uiddle  or 
BelmtdiT  Branch  of  the  Towanda  Oroelc.'  The  synclinal  kecpe 
b  the  hilla,  and  mns  from  one  to  four  miles  soiithcaKt  of  that 
CR«k,  and  croe&es  Lycoming  Creek  one  mile  north  of  Italston. 

This  portion  of  the  bafiin  contains  the  Barclay  mines,  the 
Cuthevt  east  and  north  of  all  bituminoun  coal,  and  Ilaliiton 
ocal-region,  the  one  being  on  tlie  northeast  oxtremitr  of  the 
amnntfttn  ui^ir  the  Nortli  Branch  of  the  Susquehanna,  and  the 
otlusr  at  tlie  southwcct  extremity  of  the  Hanic,  where  it  is  cut 
tfaroti^  by  the  Lycoming  Creek,  where  arc  situated  the  ML-In< 
tiro  nuncEU 

Proceeding  aloug  Iho  lino  of  this  second  basm  eonthwcst- 
irard  on  the  first  fork  of  Pine  Creek,  conglomerate  and  a  little 
coal  in  thin  seams  are  found,  and  fartlier  southwest  toward  the 
main  Pino  Orook.  Tracing  this  second  bai>in  in  a  northcset  to 
•onthweflt  direction  as  a  continuous  trougli  it  rcachcft  the  \Ve«t 
Blanch  of  the  6nsqiiehanna,ne«rthe  mouth  of  Toung  Woman's 
Creek,  whidi  it  crosees,  passing  afterward  Kettle  Creek  near  its 
month.  Tlie  lienoro  mines  arc  in  tltc  eecond  ha«ln.  But  in 
tlds  part  of  the  country  immediately  north  of  the  river  the 
baatn  is  T0T7'  shallow,  only  a  thin  remnant  of  the  tioal-measurcs 
capjiing  the  very  highest  liilU. 

Farth^T  sonthweat  the  second  baaia  seems  to  mn  near  the 
Vittt  Brnncl),  and  parallel  to  it  for  a  great  distance  through 
C'  '  f'learfield,  and  Indiana  Counties.  It  i«  a  very  broad 
n:.  i^ivu  belt  uf  country,  and  there  \f<  a  remarkable  r«ga- 

krity  in  the  position  of  the  coal,  iron-ores,  and  other  teca 
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ralnnble  strata.  OP  the  cool  thci-o  would  nppcar  to  Imj  at  Icwt 
tlirou  tcana  of  modcrnte  (timcnHOn»,  but  of  workable  tbicknr-ii  ai 
\ii6  lower  coal-measares,  and  in  man}*  localities  more  and  largei 
seams.  To  giro  all  the  dotaile  that  might  he  coUcctod  wottid 
OWTUpy  too  mucli  space ;  illgrtrative  examples  only  can  be  givea. 

At  Karthaus,  in  the  northeast  corner  of  Clearfield  County, 
tho  ooal-moi«urcs  iu  the  hilU  ara  quite  productive,  iiliowing  ten 
Hcama  of  greater  or  lest  uze,  the  upper  one  six  t'oet  thiek. 
TLe  basin  continues  eonthwest  past  Cli-arfield,  the  whole 
coimtry  hero  botwuon  tins  basin  and  the  Untt  bimin  at  Mouat 
Ptea«int  Iwing  covered  with  coal-ineasurcfi,  none  of  tho  lower 
formations  appearing  on  the  dividiug  ridgo  between  Cleaitield 
and  PhiUlpHburg.  Kartltaas  Is  near  the  line  between  tho  eemi* 
bitumtnons  and  bituminons  coal.  There  is  no  mining  done  i 
the  Knrtliaiifi  region  except  for  neighborhood  nse,  tlioro  being 
no  railroad  connecting  it  with  the  Phihidelphia  &  Erie  Bail- 
road.  Tho  mining  douo  at  Renoro  is  by  a  company  called 
the  Karthnus  Coiil  &  T.nmt>er  Company ;  bnt  that  i»  not  tbi 
locality  properly  called  Kartbaos.  The  vicinity  of  Cleorfiold  if 
described  at  the  conclusion  of  the  section  on  Pbillipsiburg. 

The  lower  Doal-mcasnrca  are  liucly  exposed  along  the  Cone- 
maugli  at  Lockport,  and  other  placet  Cirtlier  north  in  ths 
second  basin,  along  the  valleys  of  Yellow  and  Two  Lick  Croeka 
in  Indiana  County.  Here  is  the  nortliem  tcmiination  of  Cbest' 
nut  Ridge,  which  diridea  the  second  from  the  tlurd  coal-baain. 
North  of  the  turnpike  from  Ebcnbnrg  to  Indiana,  neither  Uh^ 
ridge  nor  it«  anticlitial  axl^a  is  perceptible. 

The  Laurel  Hill,  which  sepnnitefi  the  first  and  aecond  basins, 
on  being  followed  northward,  also  loses  its  features  ««  ■  din- 
tinctire  ridge  a  little  south  of  Black  lick  Creek,  in  the  south- 
era  part  of  Indiana  and  the  central  part  of  Caiubrin  County. 
Indeed,  even  some  miles  south  of  this  tho  ridge  is  ven,-  mncU 
reduced,  and  its  axis  greatly  flattened  down.  At  tho  extremity 
of  the  ridge,  coal  b  found  in  abundance  exposed  in  tlic  valley  of 
Black  Lick  Creek. 

South  of  Iho  Conemaugh  this  Is  topogrophieally  tlie  bcetrdo 
fined  basin  in  the  bituminous  coal-regkin,  simple  and  syU' 
metrical,  and  iiaving  on  caeh  side  of  it  a  long  and  rc^lar  moan 
tain,  and  the  synclinal  axis  of  tho  trough  ooincddes  with  th( 


LIGOXIER   VALLEY. 


103 


tre  Une  of  the  vsllcr.    It  is  catled  Zigont^  YtdUnj,  bounded 

tLo  Liturcl  UiU  on  llic  cnet,  Knd  the  ChcHtnut  Ukl-^;*!  un  tluj 
Ettt,  and  u  ou  tlie  cast  side  of  Westmoreland  aud  Faj'etto 
Mintics.  Tluse  tnonntains  aoldom  lita  to  a  greater  height 
KJTo  tlic  vnlluy  than  900  fuel,  and  rest  on  a  bn^o  from  thrco 

fira  iiulc-s  wide.  These  honoding  tuonntaius  are  brondj 
n^,  pamllcl  aiiticliniil  ridgc»,  of  even  summits  and  remuk- 
i);  nguUr  ontlino,  with  a  single  anticlinal  ucis  of  vlcvntion 
■versing  the  whole  length  of  each.  The  thii-d  formation 
IcJow  tlto  coal  riaci)  to  the  dnj-  only  near  tho  c-rcst  of  each 
KMtntain,  aometimefl  only  the  conylomcrale  rides  over  all, 
rehiug  the  axis  and  standing  up  in  hiimpa  along  tho  summit 

the  moautniii.  Tho  flank«  of  tho  mountaiuit  voiuiHt,  in  grunt 
ncaro,  of  one  formation,  the  conglomerate,  dipping  nearly 
umllcl  with  their  elopes,  and  the  rocks  of  the  coal-ecries  lean- 
ig  sgain»t  tboir  hn»c  or  riwDg  to  n  modcmto  height  along 
idr  lower  acx-livilica.   The  formation  la  easily  seen  at  the  gapa 

tbc  Conomaugh  and  Yongluoj^eoy  liivere. 

This  coAl-basin  of  Ligonier  Valley  Diaintn>n«  a  very  regular 
iwdth  of  ahoat  %i\  or  eevcti  inilefl  lhn>ii^liout  \u  entire  length 
DU  tlie  Conemaogh  to  the  Yougliioghcny  liiver.  The  coal- 
teuorce  extend  entirely  acroM  tho  valley,  resting  agaioet  the 
Uoof  floch  monntain,  and  rising  a  moderate  difllniioe  up  its 
DpM.  The  iDclinalion  of  tho  ruclu  is  generally  very  gentle, 
eiag  seldom  more  than  1".  The  only  cxL-eption  lo  this  is  in 
«  lower  slope  of  the  Ltfnrcl  Ilill  along  tho  eastern  edge  of  the 
illey ;  the  dip  nnionnt«  in  eomc  phices,  cspueiiilly  utxir  the 
onglilogheny,  to  30°.  In  the  central  tracts  the  strata  are 
»rly  horizontal,  over  a  considerable  breadth  of  the  valley, 
It,  being  deeply  trenched  by  the  valleys  of  the  larger  streams, 
«ir  miuund  coDtciits  are  well  exposed  and  placed  aocecsiblcto 
nor, 

e  central  parts  of  tho  basin  are  occupied  by  the  barren- 
iorw,  capped,  in  ono  locality  south  of  tho  Conctnaugh,  by 
Pitt«btirg  coal-bed.     jVlong  the  exact  centre  of  the  basin, 

Wc6tHiurohiad  County,  mns  a  high  but  very  narrow  hill, 
viding,  a*  it  were,  the  vntley  into  two,  tlirough  which,  hori- 
tificd,  crops  out  the  Pittsburg  coal-seam,  from  seven 
thicJc. 
13 


1J4    BlTCUtXOCS  COAURMIONS  OF  VTSSTERS  PEJWSTLVASU. 

Tlio  Pittsburg  Kam,  fonnd  in  this  niigo  of  bill*,  In  tin 
centre  of  Ligonicr  Valloj,  from  Fairlield  to  Li<;oiner,  lisa  boei 
Opened  in  many  ploc'ce.  It  produooa  coaI  of  »  siipcriur  quslitj; 
and  tkcrefore  tlie  tliinncr  bods  in  the  neijEliborhuod,  ncsr  tbi 
bottom  of  tbo  sericB,  vrhicli  ntonsure  rcspuetivvly  »bout  thrm 
fonr,  tud  Hvo  fcot,  nrc  mlmost  wliolly  iK-({k-cti!d.  It  foUo' 
oearlj  tlie  summit  of  tlie  ridge,  wfaicli  nng«e  along  tbe  oeatn 
of  tbo  vnllejr",  to  n-ithin  abont  ibroo  mii»  of  tbc  ConemMgh 
Tliis  Ligonicr  Vnllc;  is  anotbcr  of  Pcnnsylvutiiirs  great  tnu 
nriea  of  coal,  vritbont  even  a  railroad  posBins  tUrongh  U  -m  i 
nortJi  and  eoiitli  direction.  The  Connvllvillc  ItnilnMid  trostflA! 
eiut  and  wc^t  niong  tlic  Voiigliioglicny  and  acrow  tbu  first 
bv  the  valley  of  the  Castleman  lUver,  and  tbe  PcnnBTl?uui 
Battrosd  by  that  of  tlio  Conemangb.  It  mii«t  bklo  its  tune;  III 
pn«cnt  tbe  markvt  for  coal  i*  otherwise  6U|i{>livd. 

Indeed,  the  only  considerable  production  of  coal  from  thii 
v^ry  extoTisivc  eccotid  basin,  '2oO  miles  lon<;,  tVoni  the  Wi 
Yirgiiiia  line  to  within  thirty  miles  of  lliat  of  New  Yoriti 
Beeme  to  be  to  the  Barclay  region,  and  at  the  Ralston  or  Ka 
Intyrc  ntinc«,  imd  a  smaller  quftntity  at  Bonovo,  on  the  Pliilai 
dclphia  &  Erie  Railroad. 

Ligonior  Valley  extends,  nnder  other  nsmm,  tar  into  West 
Yirpnia,  with  prociR'ly  tbc  same  gooloj^intl  features,  with  t 
similar  high,  narrow  hill  in  its  centre,  containing  a  long,  uanwi 
field  of  the  Pittsburg  seam  of  ooal  running  throngb  It    (JBa 
page  281.) 

Suh-eon^merate  CoaJt  of  the  FirU  and  Seeonti  JJaahu. — 
Id  the  eontbweat  end  of  tbe  firet  and  second  baiiins  in  Pcnnsyl 
>-anin,  wc  fvo  the  Bob-congtomernte  coals  bcjjinning  to  Ocvdbf 
tbeinsclves.  Amid  the  abundance  of  coal-a-ams  ut*  larger 
and  better  <}unlity,  they  are  here  only  of  consetiitcnco  as  tlie; 
sen'O  to  throw  light  tijion  thoBC  of  the  Ktniu  ngo 
geological  poflilion  in  Southwestern  Virginia,  SonthcMten 
Kentucky,  and  in  Tconeseee,  where  they  arc  nioro  strong! 
developed  in  number  and  lbickiic»H,  an<l  are  of  great  con 
sequence,  being  the  only  conU  found  in  many  localitiea  i: 
tbo  Utter  two  States.  Those  are  a  lesser  group  of  conl-rocb 
reported  by  llogcrs,  lower  in  the  geological  neries  than  tbogrei 
conglomerate  whidi  is  usoally  regarded  as  the  base  of  tbe  pro 
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dticliTo  cMl-measnroB,  Tlicy  arc  fuunil  on  both  itidiw  of  Lanrel 
IDlt,  tlie  boiindnrv-line  bctw«<m  Somentet  and  Fnyette  Oountiee, 
nd  comtoinontly  in  t}ic  first  and  Bccond  hsGine.  Thoy  first 
uuuuo  a  iiotablo  iini>ortiinco  in  Turkey  Font  Towiieliiii,  in 
SonicrMt  County,  bat  tb«y  expand  to  greater  ibiclniesa  lo  the 
■cciind  hatin  Along  Indiim  (Vwk  in  tlic  Lif^onicr  Volley  trough 
(iti  tliti  west  aide  of  Latirel  Hill.  Tliese  are  an  earlJ6r-fomie<t 
nrbontferoDE  etrata,  bavinn*  no  connection  witb  tlic  main  body 
of  thf  cojil-incaiitiriM,  but  holding  a  giuMtion  mrreapondtng  to 
tiie  upper  Uycre  of  Riij^ra's  tonnation  XL,  or  Rwl  Shale,  and 
llie  lower  rot-kit  of  Iii«  formation  X 1 1 .,  or  Cong'lomerate.  West 
of  the  Youghioglieny  Itivcr,  these  interpolated  €oal-«tr:ita  oon- 
uin  a  neani  of  cxr<;llciit  conl  four  feet  in  thickncsa.  It  i»  en- 
tirely below  the  roarso  rocks  of  XII.,  <>r  the  great  fonglomernt*, 
tad  ^t  fuct  below  the  band  of  ironnirc  which  ti«ually  niArk* 
tho  common  limit  of  this  formation,  and  tlie  red  ehale  nr  forma- 
tkio  XI.  The  ore  here  occupies  a  brown  Hhitle,  eo  that  !t  ntaj 
be  considered  as  appertaining  lo  the  coal-measun^s,  which  thiiB 
fimn  an  it  wvro  a.  subordinate  part  of  tlto  nndcrlying  rod-ahale 
bcmuion. 

Tlu-  reader  will  hereafter  notice  the  gntdua)  development 
of  tliMo  aalM:onglnmoratc  oaU  in  a  KOiithwcNt  direction.  They 
lUo  appear  in  MGTx>cr  county  along  the  northwest  maifcia 
at  tUti  enal'fldd  on  the  lino  between  Pennsylvania  aud  Ohio, 
Bad  tm  tho  caatem  bikI  eouthweatern  margin  of  the  Uiinois 
•Oil-field  in  Western  Indiana  and  Sontliem  Illinois. 


Tht  ThirdoT  Bloubury  Coal'Sa*in. — B/oisbioyf,  Antrim,  Cant' 
iron,  Wistar  ^ourUain,  Bennett  $  Branch,  «te. 

Tho  third  ooal-basin  in  the  north  {»  that  of  RIostbnrg, 
(d  Tio^  County.  Of  this  cosl-rcgion  on  the  liead-watera 
of  the  Tioga  Ilivcr,  n  epcclal  ncconnt  is  elsewhere  given  in  this 
Tolnmo.  Tho  Blosebtirg  ia  the  only  very  productive  region  in 
tbb  Insin.  Tho  E.MiclinJil  or  ix'niro  of  tho  basin  runs  west- 
winlly  lliroiigh  tho  Fal!  Bi-ook,  Morris  Run,  and  HloMburg 
Companies'  mines,  In  Tio^  County.  The  same  Ixisin  continues 
wiailwani  ovi-r  Ilnbh's  Cn-ck  and  "Wilson's  Creek,  through  a 
fine  ooal-flvld  aotith  nf  Wi-lliiboro  on  Witaon's  Creek,  where  the 
Fill  Brook  CmI  Company  have  opened  now  mines  at  Autrim. 


IM   umnnxocB  ooAi,RBGiO!rs  op  weters  pensstlvaxu. 

(SMpagp  124  to  pn^  161,  OS  to  tbeio  localitiee.)  Tbcac«tls 
general  course  is  m>uiIi westward  to  tlie  Siimoma honing  River, 
wliii'lt  it  croeeee  10  miloe  aboro  ita  mouth.  In  an  extCBStre 
vildentesa  conntrj  like  this  it  i«  impoMiblv,  e»j%  Rogerii  ta 
pronounce  with  pt)sitivciicB<i  upon  (he  cxistciioo  or  non-existcno9 
of  coal  in  a  botiu  where  n  eliglit  dip  may  bring  in  uopcrccived 
the  lower  imrt  of  the  ooal-meflsurcB.  Tii!«  same  Hj-aclinal  uii 
No.  IIL,  marking  the  middle  of  thu  third  basin,  also  erooaw 
Bennett's  Itninch  about  10  miles  above  ita  mouth,  tlteace  follow- 
ing the  conne  of  that  streun.  In  this  btun  on  the  PhiU- 
dolpliia  &  Erie  Railniad  «r«  ^tnated  the  Wi«tar  Mountain 
Company's  c?oa]-work6,  G7  miles  from  Willianu^rt,  207  frouv 
Philadelphia,  and  1S3  IVom  Erie ;  also  the  Cameron  coal-mini 
07  miles  west  of  WilHnmsport.  The  (centre  line  of  the  tliin 
bsfin  follows  nlong  tlic  general  oourec  of  Bennett's  Bmudi 
in  «  smitliwcsterlv  direction  tlirough  part  of  Cameron  and  £Uc 
Counties,  the  wceteni  psirt  of  Cicarlield  County  poeeing Lachttr» 
burg.  In  that  direction  it  merges  into  the  geoend  ba^ 
tbe  western  counties  of  the  State,  of  tlio  coal  of  which  a  gene: 
Kccoiint  will  be  given  ne  it  is  diifplaved  along  the  valley  of 
Al Italian y  River. 

As  tho  Philadelphia  &  Erio  Itailroad  Icavos  tbe  Weal 
Branch,  and  passes  np  the  Drtllwood  Branch,  this  lias  b«ea 
eoctuded,  inaccessible  region.  It  is  one  of  our  vnet^  undeTolopod 
pArte  of  tlic  country-  full  of  coal,  but  as  yet  with  nothing  eati 
tling  it  to  nmch  space  in  these  pnges.  A  railroad  up  Ilonnstt' 
Branch  is  now  (1S~2)  iu  progress,  which  will  bring  to  light 
some  of  tlic  buried  treasures  of  this  wild  region.  Near  Caloi 
donia,  in  tbe  south  part  of  Elk  County,  a  soam  of  ooal  is  dd 
scribed  by  Kogors,  without  any  dale,  mcssoring  live  fevt  two 
inches  thick ;  and  the  country  will  bo  found  to  be  rich  in  coal| 
Umcslonc,  and  iron-ore,  for  niiiny  miles  sonthwost  of  that  [^eO) 
up  Iteiinctl's  Branch. 

"  From  Bennett's  Branch  Intersection  with  tlio  Philadelpbi: 
&  Krio  Railroad,  to  the  Allegliany  Valley  Railroad  at  tbi 
mouth  of  Red  Bank,  is  9i  lailo^.  One  of  the  tnunols,  namely^ 
that  at  the  Boon  Mountain  summit,  will  be  2,00U  feet  Iong,aiu 
about  SOO  feet  below  the  level  of  th«  summit,  And  is  1,44M 
feel  above  tide — more  than  TOO  feet  lower  than  the  summit  of 
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llie  main  Uno  of  tlio  PcnDeytvaniA  roiul  nt  iu  tunnel  Above 
Altoooa. 

"The  lino  of  this  Low  Orado  road  is  an  extrsordinarr  oae. 
T«n  yehn  ago  no  one  would  have  Hiipiio:<oil  it  |M>wiible  to  get  ft 
Iltw  ocroiis  thu  AUegh-iny  Monntain,  anywhere,  with  n  Bummit 
only  1, 400  feci  above  tide.  Still  lese  cotiUl  «ny  one,  familiftr 
Willi  llio  topography  of  Western  Pennsylvania,  have  anticifiated 
tlmt  a  lino  roitld  be  got,  connecting  Harriebnrg  with  Pittsburg 
wliii-h  »honlcl  Itave  a  ntaximnm  grade  of  only  1$  feet  per  inile^ 
to  within  four  miles  of  snrh  n  einumit — a  grade  of  only  87  feet 
br  those  four  milc« — and  a  maximum  defending  grade,  thence 
to  the  Alleghany  River,  of  only  H  feet  to  the  mile.  The 
irrrngo  gnulc  of  ilte  Hcventy-odd  miles,  from  the  summit  to  the 
ABegltnny  River,  16  only  a  little  over  eight  fe>ct  to  the  mile; 
but  a  ftoracwbat  higher  maximum  ie  ueceteitated  by  the  v9- 
riablo  rale  of  waterfall.** 

Farther  wiutliwcKt,  the  eastern  houndiiry  of  the  third  ha«in 
ia  Uie  Chestnut  Ridge,  before  deacribed  as  the  nortiiwe^t  bound- 
irr  of  the  icoond  baMU.  Rut  in  this  Eouthwcetcm  district  of 
Pe&iwylvania  tlu'  lower  coahmcaKurce  and  the  division  of  the 
legion  into  Uisina  lose  tlieir  practical  importance.  All  the 
bwer  oo*U  whldi  prevail  farther  north  become  attcnunted  and 
diM{>poBr  by  tho  dipping  of  the  rock*  in  a  ^outhwnrd  direction, 
and  tlie  basins  alao  disappear.  Xcst,  above  come  in  the  Rar- 
na  Ueanirca,  -100  or  &U()  feet  thick ;  and  next  above  these 
the  upper  coal-meusDree,  to  be  hereafter  described,  fii-et  or  low- 
en  among  which  is  the  imporlnnt  Pittsburg  bed.  The  whole 
touiitry  and  tlte  whole  market  acccMiblo  from  this  region  are 

[>liod  from  this  coal-scam.     For  all  the  purposes  of  the  prea- 

:  generation  and  many  genentious  to  come,  for  hundreds  of 
year*,  this  Pittsburg  bed  ie  and  will  be  the  all-important  one 
of  till*  birge  section  of  oouutry,  covering  as  it  does  the  southwest 
ooroer  of  I'enn-sylvantn,  llie  "  Pan-handle,"  and  other  large  por^ 
tioRsof  West  Virginia,  and  n  largo  tr.ict  in  iSontheastcm  Ohio, 
mall  some  14,000  K^uarc  mites.  It  may  bo  higlily  important  for 
the  (^logical  student  to  follow  these  lower  coal-seams  in  imag- 
(nation,  as  they  no  doubt  run  continuously  under  this  whole  ter- 
rilnry,  in  itwlf  ft  gaod-si]w<l  State,  and  to  pry  into  them  as  they 
poop  out  in  {Ie«p  rlror  valleys.    It  is  woU  enough  for  the 
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&rnier  who  lived  on  the  liiJIs  ofGrccQoandliVssliiDgtoti  Coon 
Pemisylvnii  in,  on  the  upper  Barren  Ucofturcs,  1,SOO  foct  »bo 
Uio  f'ittebnrig  eeani,  to  talk  at  liU  lire«i(lo  of  the  Btorce  of  coal  li 
owns  wtttiin  the  S,£00  foot  tn  deptJi  of  productive  and  bftirc 
oo«l-iiicnaurc9  below  bis  feet,  but  for  prcutout  pmclical  par|NMi 
the  upper  flcccesiblo  seams  alone  are  important.  Tbo  otlioi 
are  merely  objects  of  geological  iiitorost,  or  thoj  may  eorre  a 
a  baflis  of  ctlcuLation  bv  tho  political  ocouoinist  as  to  tlio  fiitv 
riciiTO  and  rceourcce  of  otu-  people. 

^ouriA  or  St.  Mai-t/'a  Saaiiiy  Coieanetqw,  St.  Mary's,  lS^^m 
iiiut,  Toby's  Creek,  KUHmintias. 

Synclinal  AxU  No.  4,  or  tlio  centre  lino  of  tbe  fonrtli  6t 
Harr'a  and  Tob}''s  Cre«k  coal-basin,  crosdea  tlio  Tioga  River 
and  tlio  Tioga  Railroad,  to  the  Sute  of  Xcw  York,  two  or  tJuw 
miles  north  of  the  Stat«  line,  as  displayed  in  the  lower  rock% 
and  runs  up  the  vnllcy  of  the  Cow.inwque,  in  Tiog«  County, 
little  south  of  westward,  where  there  is  n  tliiu  eoAl-scam  in 
locality ;  tlicnee  up  West  Creek,  and  soathwestward  acrow  PeV! 
ttsr  County.  It  crosses  tho  Philndelplua  &  Erio  Railroad,  on 
tho  DrilVwood,  three  miles  above  Emporium,  and  porhaps  tea 
miloi  above  axis  Ko,  8.  In  this  fourth  basin  are  several  cool- 
worts  on  the  Philadelphia  &  Erie  Ittilrosd,  viz,,  those  of  tfai 
St.  Mary's  Coal  Company,  thruc-fourths  of  a  inilo  vtuA  of  St 
Mani''s  village ;  five  milM  farther  west  a  branch  railroad  load) 
off  to  the  Korscy  Coal  Company's  mines,  ■'1^  miles,  and  tlios< 
of  the  I>.'>gii«(-ahonda  Coal  Company,  fourmilea  from  tho  Jono 
tion ;  and  about  a  milo  east  of  Ridgon-ny  is  the  junction  of  tli€ 
ahnndoiied  Sliawmut  Railroad,  \fi  miles  Ion;;,  which  leads  off 
southward  to  the  mines  of  that  company  on  Toby's  Creele. 
All  of  thceo  and  some  others  which  have  been  opened  are  in 
the  fourth  coal-basin,  the  centre  line  of  which  continaos  south- 
westward  ihrongh  Elk  and  J«fiurson  CountiM,  noar  Kerseyi 
between  tho  Clarion  River  and  Toby's  Creek,  tlio  lino  coin- 
cidinfc  with  the  general  conrse  of  Toby's  Creek,  CtossIdj 
Jcflerson  County  diagonally,  it  rnns  eovcn  miles  east  of  Kttlan< 
ntng  in  Armstrong  County,  and  dies  away  on  tlie  KJ«kiu]lnota^ 
2\  miles  from  its  mouth. 

In  tho  centrul  part  of  JcfTeraon  Ounnty,  In  tbe  fourth  Xataxt^ 
is  a  fine  cool-n^ion  ill  the  Reynoldsvilte  oouuti^,  but  far  from 
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niftrkcL,  nnd,  boia^  mthout  n  railroad,  quite  undevelopcO.  Prof. 
Letloy  nays  il  is  ii  nm^inccnt  foal-rcgiou  of  great  length  and 
brMtltb,  Uoldiiig  all  the  )fedi  uf  tliu  luwer  L-oal-utonsun^,  two  at 
lout  of  wbich  attain  a  tbicknesaof  II  and  13  foot,  rivalling 
in  quality,  xiv;,  and  extent  ol'  nrtui,  tlio  iipp«r  wal-moasurcs  d 
Vestxnorclaiid  C^nuty,  aoutticaftt  of  Pitt«l)ur^. 

The  DOW  Itennctt's  Broach  Railroad,  already  inon  tion«d,  con- 
Docting  tho  I'IiiUdvl|>litA  &  Eric  Railroad  with  tliu  vVIIi'^luniy 
Tailfy  [inilrond,  will  run  acroiu  thU  fourUi ntid  tliu  tliiitl  baiilii, 
thiwigh  a  rvgion  ull'ording  a  grcttt  abimdance  of  coal  in  seama 
ofuntutta)  lite. 

^yiA  Coal-BMinj  Couderaport,  Jiidgetoa'j,  and  Jted  Bani, 
Tlio  centre  linv  uf  tlio  filUi  basin  paseos  iibout  livu  miles  to 
tho  nortl)  of  C'otiden«])an  in  i'otlcr  Couaty ;  it  runs  soutli  of 
Southport  in  Mclvcun  Coanty,  near  Kidn^wny  in  Elk  Conntj', 
and  ilrookvtlle  m  Jctfereun  County.  Along  tlic  Itod  Bank 
Creek  iii  ihiti  i-ounty,  and  whidi  h  tho  lino  between  Clju-ion 
and  Annsttxuig,  tlu»  basin  is  fruitful  in  coals,  tlie  Drookville, 
Clarion,  and  Kitt:inTiing6canu,  each  at  least  Utreo  feet  thick,  and 
arcbiDj^  over  into  boib  tJio  fourth  and  bixili  buinB,  Tracing 
tbom  finrtber  wutli,  as  nre  khail  see,  along  tlic  Alleghany  Ri?er, 
lL«y^  sink  undor  tho  Barren  Measures  and  upper  conl-mcasuros. 
The  fifth  co«l>«caiu  !n  tho  ascending  order,  nhcro  it  occurs 
about  13  inUes  ca^t  of  BrooUvillo  in  Jefferson  County,  measures 
between  rif;ht  and  nine  feet.  Tho  scvontli  bod  is  lU  foot  Ihiek 
between  tho  Itcd  IJank  and  Malioning,  on  the  road  from  Kit* 
tanning  to  Brookvillc. 

Sint^  CoaUIiatin,  Northwestern  Penntyivania. 
Thiaifl  tlio  last  trough  of  our  Western  Ponusylvauia  coal-for^ 
tnidon,  coimtin;;  nnrlhwcstward  from  the  Alleghany  Mountain. 
On  Iho  iiortliwest  it  ia  definitely  limitod  by  a  bolt  of  country 
oocnpoMd  of  tho  groat  coitl  conglomorato  which  rouges  to  tho 
•»otlin'i-:-t  cult  of  Wiirn^n  County,  throuj^h  Vt-nanj^,  \m<>  Mercer. 
On  the  ■outliuafit  it  a  Imunded  by  a  well-marked  3nti>:linal  axis 
pawing  from  near  Smetliport  in  nn  almost  stmi^ht  lino  toward 
Pill«Iiiirg.  It  1f(  a  Inigo  bnein,  nnd  li:iH  ^ij-mA  yet  simple  feat- 
UTM  o(  strati  lira  tton,  tlio  Iime»tunca  and  imuiy  of  tho  coal> 
being  continuous  orer  very  exteneiro  iiroa«,  tliough  the 
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indiridtiAl  Lcds  froqnontJy  change  mudi  their  tlitckucea  «iii 
external  .iB]>ccts.  Tlic  included  Bandfitonca,  Blatea,  »nd  othef 
inccluuiL'ally  fonnwl  rocks,  dispUij  inceeennt  TuristioiiH  uf  thicb 
new  and  coniiwsltion.  Tbiu  two  K*nu  of  cnal,  in  Homo  placea 
sepnmted  by  <K>  feet  of  strstn,  vrill  nt  otlior  points  be  w-jtliin  iO 
feet  of  cncli  other,  the  Htmtificntion  from  tl)e«o  cftuscs  Itavin, 
little  reoenihlance  to  the  series  of  coal-rocks  farther  cast. 

Tliero  aro  TOO  or  800  fwrt  of  co«l-inc«MirC8  which  occnpy  tlui 
trongh  north  of  tlie  Oliiu  lUvor,  witli  cjglit  n'ide1y-di»trilMtt« 
coaI-!M>Aui»,  boftidcj)  seveml  smaller  local  oros.  Designated  fram 
tlio  lowcet  u|ivrdnl,  the  four  lowc«t  inoltidod  iK'twccu  tlio  ftn 
find  Hccond  thick  eniidst^ncai,  and  which  are  dc-vcloped  <^Uioflj 
in  Merocr,  VciiAiigo,  and  Vrarren,are  noitberas  cDntlnoons  noi 
fur  Uio  ino«t  i»irt  as  thick  as  the  bcd«  nborc  thom.  One,  a 
Mercer  and  tsinily  Lake,  ie  fonr  to  six  feet  tliick.  Wo  fin< 
with  thcHe  lower  coals  in  fiercer  the  lowest  bod  of  linicstoni 
anywhere  "M-t  with  in  our  Western  coal-meaaiircs.  Hhowin^  tba 
approach  to  tho  great  limCHtono  re^onsof  tbu  Wosu-ni  8tatefl< 
The  npper  four  coal-scams  are  much  tlic  most  continiioiia  and 
unifoniily  vnhinblf.  The  fifth  is  the  main  bed  nt  Fj>i1»t(m 
Newcaslle,  Kitlaiming,  Marrinsvilio,  and  in  Venango  t.'oimty 
The  seventh  i«  the  most  important  bed  ott  the  Alli^iany  Rin 
abof'e  Sugar  (!reck  and  on  the  Red  Bank,  whilo  the  el^'btb  il 
the  chief  eonm  at  tbo  town  of  Butler,  This  laat,  whiub  is  a  vety 
valuablo  bed,  accomiianlcs  tho  preceding,  tliotij^h  at  a  ^cater 
elevation  in  tlic  hilts  in  tho  vicinity  of  Sugar  Crook  and  Kitlao*, 
ning,  and  in  the  neighborhood  of  l''re«i'ort. 

A  roilrond  has  lately  been  oompletcd  from  Jamestown  to 
Franklin,  crossing  the  northern  part  of  Mt-recr  County,  and 
coDsidrrahlc  cual-tifidc  has  immediately  eprinig  up  for  the  anp* 
ply  of  tliu  oll-ro^ons.  The  pnneipol  points  whore  coal  it 
mined  aio  at  Rjymilton  in  Venango,  and  at  Snndy  lake,  Stone, 
boro,  niid  Pnrdoc,  ii»  Mcrccr  County.  There  wero  lB."i,74^  Uma 
produced  in  1S71.  As  a  general  view  of  the  coal  In  tlio  filUt 
and  Bixth  bnsina  in  the  descending  order  of  the  seauB  as  they 
are  Boon  on  tho  Allcgliany  River  will  hei-caftor  be  friveii,  (brtlwt 
detallB,  of  which  many  more  may  bo  found  in  Rogers's  final 
report,  will  bo  noncocesary,  especially  n»  the  rt-fiion  lias  no  very 
large  amount  of  cosl*trade  except  lu  the  block-coal  rcgtoo  of 
Alereer  County. 
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Tbie  Bcction  of  coitntrir-  botn-ccn  tlie  Alleghanv  River  and 
tlio  Obio  Stnto  line,  and  between  the  Ohio  Kivcr  nnd  lake 
Eri«,  bsB  »  very  gontle  slope  to  iig  rocks.  Prof.  Lesley  reports 
ibnt  tlui  dip  of  tlio  formntiotM  lias  becii  foiitid  by  actual  mcAsiirc- 
ment  to  be  but  about  one-«evenlh  of  one  decree.  North  of  the 
coal-region,  bowover,  the  deecvnt  of  the  strcAina  is  %'ery  rapid 
to  tlic  level  of  Lak€  Eric 

West  of  the  All«^ghiiny  Rtver  And  French  Creek  a  gnsit 
cbango  ia  obaorvable  in  tho  rocks  botvcen  tho  conglomerate 
•nd  tho  Ttonc«ta  nndstono.  Thischnn^  sttAina  !t4  maxinium 
in  the  neighborhood  of  Mercer,  wliero  we  find  the  interval  to  I)e 
100  feet,  and  to  contain  four  coal-bod^,  the  nppcr  one,  tho  Tio- 
awtn  coal,  Mng  aix  feet  tliick,  and  the  otbora  thin,  averaging  1^ 
fool  in  tbickncas.  Still  fartlior  soutliwcst,  in  the  neighborhood 
of  \cn-<-Hetl(t,on  Ik-avcr  Kivcr,  the  Tionc«ta  coal-mcaeun-s  have 
rammed  their  former  inftigniticanm  aa  productive  Mnita. 

The  Sharon  group  is  a  scries  of  rucks  resembling  tho  eoal- 
tMosnrcft,  which  makes  its  apiiearancc  bcneatl)  the  congloiner* 
Uo  10  or  13  miles  northweflt  of  Franklin.  Becoming  better 
developed  as  we  trace  it  south,  it  is  found  to  consist  usually  of 
a  single  coal-bed  from  IS  to  18  feet  below  the  t>a«o  of  the  con- 
glonionitc,  generally  quit«  thin  nnd  poor,  but  attaining  in  the 
Dci^rfibfirhooti  of  Sharon  and  Georgetown  tho  thickness  of  five 
feet.  At  intcrvitis  of  12  and  SO  fci.'t  bi.'low  thin  l>od  are  found 
near  Mcrcor  two  other  coal-beds.  IJ  and  2i  feet  respectively. 
Tli'n  group  of  coaI-Etr.ita,  Prof,  llogcrs  wy*,  i«  not  to  bo  con- 
sidered as  n  lower  coal-form?ition,  but  as  merely  a  part  of  the 
lower  group  of  the  coal-measures  locally  developed  by  increase 
«f  Uio  coal-beds,  and  a  proportionate  reduction  of  tlie  pebbly 
ittcr  of  the  sandstones.  An  analogy  niay  be  drawn  butwecQ 
I  uid  n  scrie*  holding  a  similar  poftilion  at  Turkeyfoot,  in 
the  extremo  futulhem  part  of  the  State. 

Wo  will  now  take  a  cross  section  of  the  northern  p«rt  of 
tliMe  cnal-baains,  or  a  brief  general  survey  from  east  to  west. 

Th«  IFiwf  Ilmneh  Coal-Jitgion,  on  (A«  PhUaddphia  <&  Erie 

Jiailroad. 
This  r«Uro«d  runs  acro»  tho  northern  paria  of  five  of  the 
eoat'basii)*,  and  forms  a  good  line  of  ubacrvation.     In  going 
wtit  from    WQliamsport  on  Uic  Philadelpliia  &  Eric  Kail- 
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road,  cna]  is  lirst  met  with  st  Queen's  or  Quin'a  KuD,  30  milos 
wcet  of  AVilliaiiietwrt,  wIhto  tlio  J^'irst  Coal-ilfutn  ol'  Wogen't 
(P«uu«,vlv3»ia)  Ucolojfical  Sun'e,r  crosses  tliia  railroaO.  Ilere 
tbe  0{*al-tneasurcs  «ire  ISO  feot  thick,  witli  four  sctimB  of  co&l, 
three  of  tlicin  ^iluablo.  In  it  nru  tliD  old  Karrtmilavillc  mincj^ 
wliich  w«rc  worked  many  yetm  ago,  and  tliu  coal  from  th«in 
shipped  b)*  the  Wctit  Branch  Canal ;  ulao  the  Eagletoo,  the  Uo- 
ilenrv,  mid  lilsck  llcntli  miiics,  on  nu  old  Itmnoh  milroiid.  llw 
coal  wafl  somi-hitiiiniiioii8,  and  of  a  gix>d  qunUly  fur  steam. 
Those  ars  all  tiling  of  the  past,  the  works  bein;;  abAtidonod. 
"At  Farrundfivillc  a  grcnt  fiiniaco  wa<  erected,  »nd  a  qtmrtnr 
million  of  dollar*  sunk.  The  iron-oro  i»  a  poor  nodnlir  atra- 
tuiR  ill  ahale,  and  a  six-toot  firfr^lny  bod  under  the  third  coaU 
bfid."  This  is  the  Tangascoolack  region,  vrliicli  fartlier  aoatlt* 
west  cxpaiKlit  over  a  considerable  extent  of  country.  Snowdioo 
and  Phillipsburg  minw  in  Contro  County  are  in  Oii»  fir«t  beusin, 
farther  aontli.  Second  Batin. — Tlic  next  initios  are  at  Rcnovo^ 
63  miles  from  WiUianisporl,  where,  in  1871,  8,oti^  tons  of  coal 
vera  mined  for  the  railroad  company's  shops  nnd  to  (huiI  en^net 
on  the  road.  The  mines  are  two  miles  northwest  of  the  Pliilo- 
dclpliia  &  Erie  lUilroad.  This  is  tho  Barclay  and  Italcton 
bauii.  The  Thir^-,  or  Bloii^urg  Btuin,  croseca  tlie  FliiliHlolpliift 
&  Erie  lijiilroad,  taking  in  the  AViatnr  Mountain  conl-niinea, 
67  milw,  and  tho  Cameron  mines,  i)"!  luik-a  west  of  WilliAm*- 
I>ort,  botli  sitiuitcd  directly  on  tlio  railriMd,  tho  goaI  being  run 
down  inclined  planes  from  tho  tops  of  the  hills,  ^cither  of 
them  is  in  operation.  This  coal  is  decidedly  bituminous,  odd* 
tainiog  Gl  to  GO  per  cent,  of  carbon,  and  3il  to  39  of  rohutta 
innttor.  7^4  J^'ourth,  or  Cowanea^t  CoaUHatiHy  otabmcM 
several  conl-works  on  tho  Fhiladclphta  &  Erie  Railrond,  viz. : 
those  of  Timncrdalo,  117  miles  from  'Williamaporl,  St  Jlsry'a, 
11!)  miles,  niid  HenzinKV'r.  nb^  nt  St.  MaryV  Tho  St.  Mary's 
aro  tho  most  impoilant,  they  being  the  only  works  on  tho  wltole 
road  in  full  operation.  They  produced  7-1,050  tons  in  1871  fdrj 
the  iiM>  of  the  Philadelphia  &  Erie  Railroad.  Tho  BouziRger 
Coal  Comjatny  mined  13,653  tons  in  1871.  Fiirtlior  wost,  136 
miles  from  WiIIiani«port,  is  n  branch  r^kilroiad,  leadiog  to  tbej 
Kersey  Coal  Com;nny's  mines,  3^  miles,  and  to  tliosu  uf  lh« ' 
Daguscabonda  Cual  Company,  4  miles.  Their  production  is 
now  vei7  small.    Ooo  mile  cast  of  Ridgeway,or  12ti  miles  DumJ 
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Wllluunsport,  is  the  junction  of  Ilie  Sliawmnt  ConI  Cominny'e 
lUilrcuul,  16  miles  in  luii^L  to  tlicir  mince  on  Little  Toby'e 
Creel',  wiiicli  are  uot  iu  u{x:nttiun.  A  Ur^c  sum  of  money  was 
bcru  utiprofitably  inrceled.  In  the  J^ifiA  CoalSemut  on  tbo 
Pbilnilulpliin  it  Eriu  Itnilrond,  are  tlto  WUmarlh  or  Jobnson- 
bmg  coal-mings,  tlie  In^t  f^ing  u-i^t,  bcin;;  13S  milcH  from 
WiUianisport.  At  Kensua,  162  miles  li-oni  Willianuijiorl,  the 
roul  [.UMefl  ont  uf  tbo  coaUmoaenrcs.  All  tlio  txisins  src  fioger- 
poinU  or  (tctadiod  ptitclies  on  tojo  of  tlto  highest  bill*.  The 
Benovo  and  St.  Mark's  mines  are  on  tbo  north  side  of  the  Fhil- 
adolj'bin  ifc  Kt'k  Ituilnoad,  all  iLc  others  on  tbo  Eouth  of  it. 
Tbore  jtru  iilciily  uf  other  conl-Ianda  not  yet  opened.  Nowhere 
ia  the  State  Li  there  sucb  a  spectacle  of  disappointed  hopes  and 
of  tbrtuiics  burioil  in  thobituiiiinoii»<>oalbii«nc6S.  Hostof  theee 
compnuieH  liaro  built  braneb  railroad^  some  of  tlicm  of  eonsid- 
enblo  length,  and  elso  spent  hrgo  ^ums  for  opening  and  n-ork- 
inguiince,  nnd  for  ininin^plant,  liaving  been  fttiinubted  Into 
prcuiaturo  life  br  the  hi^i  prices  of  coai  during  tho  late  war. 

The  trouble  with  tlieso  minc«  is,  thcj  have  no  inArkot  st 
home,  it  being  a  very  thinly-jtopnlntod  i-uiiiitry.  If  they  go 
weit,  they  encounter  up-grades  of  l!0  to  14i  feet  per  mile  for 
nioe  miles  oust  of  Kane.  At  Krio,  theAVcstcm  terminus  of  the 
PliiUdvlphift  (^'  Eric  Itailroad,  tbey  meet  the  bloek-eonl  from 
Stiu^taburg,  Mercer  C'otml^-,  nbicli  has  only  been  brought  75 
mtkHi,  «ad  wliich  i«  both  ohoapor  and  better.  If  tlicy  go  cast, 
tii«y  meet  with  Snowghoe,  McTnt^i-c,  I'rnad  Top,  nnd  Anthra- 
ctte,  vrliieh  lure  been  carried  a  shorter  distance.  The  eomplo- 
tbn  uf  tbo  Duffulo  &  Wasbuigton  road  to  Emporium  will 
tfl'onl  the  region  a  better  avonuo  to  th.it  important  market, 

Coal'Mfaaurti  on  the  Atl*ghan^  River  in  the  Fifih  and 
Sixth  Coal-Jiaeine,  in  the  Ifeeoendinff  Order  tifthe  Geotogi- 
eat  Strata. 

The  two  chief  rivers  which  travor«o  the  AVcstcni  Fenn^rl- 
nolk  bitnminou«-O0M)4MS)n,  flowing  in  opixi^Ue  directions,  Jn- 
bnoct  wholly  different  strata — the  MonuugabeJu  end  its  wc«l- 
crn  tribntariee  passing  tlirough  the  upper  coal-mcasurca  and  tho 
AUegtianr  Uirer  tfaroagh  the  lower.  Starting  from  the  m:irly 
•bale*  cxpuwid  at  ibe  water's  edge  at  fittiburg,  and  uceudiag 
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is  the  Oannel  conl-ecatn  of  the  Alleghany  River  Vallcr,  nbo 
Dnriin^^on,  near  tlie  Ohio  liito,  and  at  FeytonA  in  We^t  V 
ginin.  liclow  poal  C  i»  a  bed  of  brown  nnd  black  »h.il«  with  Inr-' 
ore  of  sandstone  Su  feet  thick,  and  then  the  buhr-stone  and  hrova 
Hillcioiis  ii<on-orc,  eomo  portions  being  annlogoiia  to  the  bn: 
8tono  of  France,  nnd  other  parts  a  hanl,  gmynth  and  y«llowitli' 
ecliiEt  or  flint 

The  next  «Mim  of  coal  is  B,  71  feet  below  coul  C.  This  im- 
portant roal  slowly  riMS  nbove  the  base  of  tlio  rivor-hillii  aboT« 
KillAnning;.  Over  it  Uc  ihrcu  layers  of  coal  b,  eachiibont 
foot,  and  oncof  thcmt-onictimes  twcnly  luclicsortwo  feci  thick, 
separnted  fty>m  cadi  other  by  »hale.  IJejeeling  thci^e,  the 
ctpal  seam  mensares  3}  feet  thick.  East  of  the  Alleghany  aai 
eoiitli  of  the  Clarion  ItiiTr  it  is  opened  in  many  placee.  It 
aleo  bo  traced  oast  of  the  river  through  Venango  and  Clarioi 
Conntiee.  In  the  vicinity  of  the  town  of  Mercer  it  tii  thre«  ftcl 
tlitck.  Tmccd  to  llio  eoutliwo«t  it  sinks  benoalh  the  bod  of  iIm 
Ohio.  Tilts  is  the  Towandn,  lUl^on,  Blowbnrg,  Qtiecn's  Run, 
Bamct  (Rroad  Top),  the  large  Tangascootack,  and  the  greiit  bed 
near  the  bottom  of  the  coal-meaeurea  above  Johnstown,  nnd  It 
fonnd  and  wrought  in  many  other  plncos  tbronghoiit  the  Hxn 

Forty  feet  below  eo*il  11  is  llio  seam  A,  the  lowest  norkabl 
bed  along  the  Alleghany  River.  Although  nnmerona  th 
baitde  of  coal  occur  in  the  elate  beneath,  tliey  iiro  not  of  si 
cient  size  to  work.  Six  milea  east  of  Franklin  it  liea  on  t. 
anmmit  of  the  hills.  It  is  n  thin  and  everywhere  generally 
a  worthless  scam,  composed  of  two  parts  of  about  one  foot  thidi 
of  coni,  sciwratcd  by  heavy  slates.  It  may  bo  fonnd  of  a  good 
size  and  valuable  qnality  in  Eome  localities.  It  seems  t<'  altxia 
ita  grc«tc«t  t:ix«  nt  I/)clfport  and  about  Fhillip«biirg.  It  n.<tainB. 
the  c]iar.ictcristicB  dcscnbcd  alwve  also  in  the  antlim^jtc 
gions  (see  p.  47).  The  centre  of  the  fonrlh  basin  nma  enst  of 
the  valley  of  the  Allcghnny  Itivcr,  ecvcii  miles  east  of  Kiitati- 
ning  and  S}  miles  east  of  the  mouth  of  the  Kiskiminct-u  op- 
po»tc  Frccport. 

At  Foster  Station,  11 5  miles  above  Fitlshnrgand  etgtitniU 
below  Franklin,  a  small  e«am  about  '2  or  2^  feet  thick  has 
opened,  on  the  west  side  of  the  Alle^tliany  River,  near  tlie  to; 
of  the  hill,  which  is  apparently  the  Is^t  apitcaronec  of  coal 


Uiil  (ftifirtcr  in  a»»n<liiLg  tbe  river.  Fftrtlicr  north  tlio  moun- 
tain sniiiUtone,  M  il  U  here  called,  may  b«  Heen  <.-ii|>i>iiig  tlio 
top?  of  the  hilla,  tho  base  of  the  coAl-meiieures,  but  without  coal. 
Farther  east  tbv  ntx  finj^r-poiota  of  basfns  <uirrv  linvK  of  tunullcr 
eosl-SehU  nenriy  to  the  New  York  line.  Tho  loralilit-s  where 
coal-workfl  arc  in  oiwration  on  tlio  Alleghany  Valley  R^iilroad, 
in  1S7 1 ,  aro  nil  south  of  the  Obirion  River,  viz. :  Mont«r«y,  TS 
miles  from  Pittsburg,  Killttvilk-,  75,  dittJMb,  71  iniln;,  tLia  being 
the  moat  exiciiAi  ve,  producing  35()  tons  per  day.  All  of  ihcui  aro 
OQ  fiCtUQ  B,  which  IB  here  4i  feet  thick  at  its  best  exposnrea. 
North  of  the  ('iarion,  on  tlii:t  river,  it  doa  not  oxcocd  tlirco 
fee4.  At  Itrady'e  Dead  a  large  quantity  of  coal  is  mined  and 
tucd  iu  the  grunt  Eron-vrorkd  there.  Also  at  tlm  Monlicello, 
Itahonit)}:^,  Pino  ('rceic,  and  Stc\>'iirtM>n  furnaces  in  Annstixmg 
Coontjr.  At  Sandy  Cn^ck,  nine  nillt«  above  Pittsbui^g,  a  larger 
coal  biuinou  It  done,  in  II,  or  tlie  Pittshurg  «catn. 

('annei-Coal. — PrcvioiiB  to  tho  dincoverj' of  petroleum  in 
larp>  qtuntiticA  in  Northwestern  Pcntntylviiiiia,  oil  vrns  distilled 
from  canuet'coal  mined  from  ooal-seam  C,  along  the  All^liany 
Kifer.  A  great  number  of  very  expensive  estAblishmenIs  were 
CKctedi  and  a  hrff.-  bueineits  waa  done.  I^ut  tho  diHcovvry  of 
our  wonderful  dcimsita  of  petiolonm  in  Crawford  and  Venango 
r  '  iibont  the  year  1860fdUpenHod  with  all  this  machinoiy 
f.;  ilion,  and  continued  to  employ  sn  much  of  it  only  os 

wa»  rtNiuired  for  refining  the  oil  obtained  from  the  wells. 

Tim  iniiK-H  which  had  been  opened  and  the  labor  uf  the  eoal- 
miuer  tK-i-nme  unnecessary.  It  is  a  beautiful  grate-coal^  hot 
tlHTC  Is  now  DO  important  buHncsa  done  in  mining  cannel- 
enlffor  whidi  tlicrn  h  no  Ifir^  demand  in  the  market.  Coal  is 
cUnflj  wftnlod  for  iron-making  and  for  steam  pur|)osc8.  C:innel- 
tml  uiDtalns  more  illuminating  gn«  tlian  common  bitumtnons 
eoal,  and  ipometimpft  a  limited  quantity  of  it  is  usc<l  to  im])rove 
tbo  qoality  of  the  gas.  But,  in  the  manniiicturc  of  gas,  fuel  is 
reipjired,  and  cnnnel-conl  produce*  but  little  coke.  The  conkmon 
■  d  of  the  Pittsburg  sonm  catmot  be  surpneaed,  and 
used  fur  gat-making  jiurjioKCA.  Tlic  Hupi'ly  for 
tb«  eastern  market  oomeii  iVom  the  ea.4tcm  niai^n  of  ttie  coal- 
field of  th«  upper  coal-moasiirce  II,  or  tho  Pittsburg  bed  in 
W«tmi>rx-land  County.    The  locality  i»  iu  the  vicimty  of  (he 
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stations  called  Irwin,  Penii,  Sbafton,  etc.,  wheuoo  it  b  trac 
porto(]  ott  tlic  Ponii»vlva»i»  16(ilroiu]  nboat  330  niite.'t  to  I'bQrl 
a<Icl(ilua.  Tiic  Weftiniorelaiiil  Coal  Compaa;  are  tlio  prind-i 
pal  operators  in  tliis  coa).  The  Alh^;Iuiny  Yullcj  rt^on  is  in 
our  diiy  of  quite  secondary  importance.  It  is  goolo^cally 
ioterceting  as  eliowing  the  Etructuru  of  tW  uoal-rogiuti  iiuJ  tk 
•erios  of  tlio  lower  conU,  wliidi  nlone  are  found  in  to  large  i 
part  of  the  State  ;  but  it  is  not  wliere  the  coal  of  the  weat 
countrjr  is  mined.  Thu  Alk-jfliariy  River  ooul-trade,  whidi 
85^,580  ton  j  in  1870,  ia  as  nothing  oomparod  to  that  of  the  Uo- j 
noogiibeU  and  Youghioghcnj  Itivcrs  region,  and  that  liloag  I 
ztUroade  loading  in  all  directions  front  Pittahnrg  through 
upper  coal-tnoaaoree,  which  prodnco  ten  limes  more.  But,  beforal 
procucding  to  the  Pittabui^  region,  lliure  is  a  very  iiiiiM>nant  ooal 
demanding  attention  in  the  nortliweatcrn  part  of  Peniisjlvs 

C^an^  VaU«yf  or  Mereer  County  Block-Coal. 

A  Htio  drOTv-n  in  a  wcstrsouthwcst  direction  from  Konsoa, 
on  the  Alleghany  liiver,  near  tlio  west  line  of  McKean  Countji 
thronj^i  Sandy  Lake,  Mercer  County,  to  YouugsloK'n,  Ohio,  wQl 
define  with  tolerable  accuracy  the  northwest  limit  or  out«ro]>  of 
tlio  lowest  coal  of  the  eixth  and  la&l  basin  of  the  gtvut  hitaml- 
nous  coal-region.  But  within  this  boundary  every  valley  cro68>, 
ing  tliia  lino  cuta  down  thi-ough  tlic  coal  into  the  lower  roclca. 
The  conglomerate,  however,  extends  about  10  miles  fartlier 
northwest.  Beneath  the  conglomorato  wo  find  a  small  group  of 
conl-niea«.urcs,  which  conicii  in  nndcr  the  groat  conglomerate  in 
the  country  between  French  Creek  and  the  Ohio  line,  and  L-ontatu 
ing  a  valuable  ecam.  lliis  ts  tlie  Sharon  coal,  in  Morcor  Connty. 
It  is  a  species  at  semi-cannel-ooal  with  a  sbty  Htructuro,  and  a 
dull,  jet-li)nck  lustre,  with  u  tliickncM  of  from  three  to  four  fe«L 

It  seems  an  extraordinary  oirctimstanco  that  tliu  ttiost  Im* 
portent  coal-rogion  in  Northwestern  PennsylraaU  and  Eastere 
Ohio,  n»  rcapcetit  the  present  production  and  the  qnality  of  its 
ooal,  should  be  almost  outside  of  what  was  regardt'd  as  the  coal* 
region,  and  below  the  coaI-raea.™re9.  Tlie  Ho-callikl  spHnt- 
seam,  producing  hloek-coal,  belongs  to  a  group  of  coal-atnta 
which,  altliougli  njtpertaininj;  to  tlie  true  ooal-formation,  wens 
long  ago  rccogniaed  as  being  beneath  the  main  body  of  tlia 
OGDglomcrate.*    Though  the  bed  it  froquontly  a  mixture  of  oool 


uid  Mlntr,  lU)  iu  name  impUee,  it  produces  the  most  rnltiAblo 
vosl  til  the  Utiili*d  8utoe,  and  it  «mbnioee  one  and  eomctiiiiCB 
two  bu|K>rtaiit  bods. 

One  t>f  tli«  most  importfint  veea  to  witick  mjiieml  coal  liM 
heea  applied  in  tliv  Aiiidting  of  iron  or  tli«  ma»ul'n<.-ture  of  pig- 
orojU-irou  from  the  ore.  ^^Iica  biltiminuiis  oonl  i«  used  Ibr 
this  pitrpo«v^  it  [«  usaallj  oecceeary  that  it  be  first  coked,  which 
is  not  iinly  nltciidird  with  hibor  and  C]c]>enwi,  but  with  the  Ices 
of  tQDch  ol' the  btratiag  power  of  the  coal.  There  is  no  bittimi- 
tunu  coal  in  PetinHvlvania  tJint  c«ii  be  uecd  iu  a  raw  state  for 
flmclHn^  iron,  exi^pt  the  splint  or  htock-coal,  as  it  ts  minmoiily 
callvd,  of  this  region  close  to  the  Ohio  lino  in  Mercor  County, 
on  the  Pittsburg  &  Erie  lUilroad,  and  the  Iteaver  &  Erie 
Canal.  The  qualities  required  for  this  pnqjose  are,  sufficient 
hiidnttB  iu  tlie  mechanical  «tnu^iur«  of  tliu  coal  to  hvar  the 
preBBttre  of  a  charge  and  tlie  high  temperature  rc^iaired  in  the 
hlut  furnace,  tlio  absence  of  all  the  mclltn^  or  caking  propertT, 
wUirh  would  stop  the  draught  in  the  slack,  freedom  from  sul- 
phur, in  order  to  produeo  iron  of  a  good  qiinlilj,  and  sufficient 
Iteatin^  powiT.  At  this  farthest  n<.rtliwc*tem  outcrop  of  the 
gnat  AlU'gltany  oial-bastn,  the  requisite  conditions  were  ]irps«tt 
f.>r  producing  just  tho  quality  or  spccioa  of  coftl  beet  adapted  to 
thk  piirpoao.  The  serins  of  this  lower  coal  are  very  irregulaTf 
being  found  in  small  basins  appearing  to  hnvc  bocn  depotited 
u]<>n  an  uneven  fioor.  The  beda  v&ry  from  two  to  five  feet, 
and  the  IjiihJus  from  a  few  acres  to  500  acres.  The  wimc  coal  on 
the  Ohio  «idc  is  vubjcct  to  the  same  distortions,  forming  basin* 
■liaped  cKVJtiea  tltat  sometimes  sink  20  feet  in  a  toss  number  of 
)tid».  In  the  larger  baans  the  central  pnrt  lia^  a  gond  thirkue^s 
of  cual,  four  to  flvo  feet,  tlilnning  out  toward  tho  edges.  There 
ware  nearly  600,000  tons  of  block-coal  produced  in  Mcrecr 
County  in  19TI,  and  twenty-three  blit&t-fnmacea  in  the  district 
almve  mentiouoil  were  running  on  this  conl  in  that  year,  with 
otliera  in  tlie  coure«  of  construction.  There  are  about  the  enme 
nnmber  of  furnacw  on  tlie  Ohio  side  of  the  line. 

llio  principal  locality  wlierc  tliis  peculiar  coal  is  produced 
is  along  tho  lino  of  a  smalt  branch  o^  tho  Erie  &  Tittsburg 

*  Vo  n^rUil  bjr  Rfrn  -,  liut  thlt  btnvk-oMl  <cun  A,  In  tlie  (joining  ^iitrict 
bi  OWd.  !•  nrtabiljt  aUie  lU  iKiiiglumemte,  bf  Dt.  Xcvlwro'a  repuru. 
14 
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Bailrottd  at  Shaq>Bl>nT;g,  T5inileesoutb  n^Erio.  llie  mtnoife 
tn  Hickory  Towndiip,  and  in  tbo  vicinity  of  Sluiron,  ^\^w^ 
land,  «nd  MiddliMvx,  in  the  soutUwesterD  part  of  Mercer  C'ounlj, 
and  tJie  ar«a  U  qnite  limited.  Sooui  iiirtlier  noticcfl  of  tli«  RpliK 
or  block  coal  will  l>o  found  in  tbo  cliapter  on  Ohio,  and  in  tlm 
on  Indiiin*.  The  Brier-Hill  and  Youngetown  (Obio)  dislricli* 
an  extension  of  tbat  of  Mvrt-er  County,  Poiinsylvaiiia,  tbt 
sereml  places  mentioned  being  but  slew  miles  distant  fna 
eacli  otlicr.  However  it  may  be  accounted  fur,  Uua  bluk^<a(l 
appears  always  to  occur  in  iciands,  or  alonj;  tlie  bordera  tit 
and  as  yut  it  has  not  beau  found  extending  under,  tfau  lar|;et 
Goal'lieldB. 

2.  THZI  OTPBB  OOiX-MSASUBBB. 

T])e  hitumiuoas  coal-meaHUrea  of  tliis  £;tate  constitQte,  t^ 
cording  to    Frof.  IIo^mVa   nijwrts,  but  one  group  of  sand^ 
Bton(>)>,  limestones,  ehales,  and  ooal-«eaina,  not  sutKx-ptible  of  *»J 
natural  subdivision.    liut^  as  it  is  a  Tory  extensive  and  compli- 
cated «y»tein  of  rocks,  he,  for  convenience,  dividc<l  it  into  tka 
upper  and  lower  serieei,  each  sunnonnted  by  a  eeriee  of  ebald 
and  anndstonea  comparatively  barren  of  coal.     Rat  tlie§e  di*{^ 
ions  are  only  convenient  aids  to  the  memory,  or  for  dencr^ptiTa 
])urpocc«,  for,  as  be  remnrlcei,  "  the  mineral  deitosits  of  the  earth, 
unlike  iu  vegetable  and  animal  inhabitant8,  fellow  no  very  co' 
Btant  t,vpcs,  undergoing,  though  somotimea  very  gradually,  i; 
oeanmt  changes  both  of  compoiution  and  external  roatDre&' 
The  Ohio  geoloj^sts,  on  their  first  survey  in  1833,  iu  exai 
ining  the  strata  nonr  onr  State  line,  were  nnable  to  arrange 
thcu)  according  to  Prof.  Rt^rs's  general  claitslticatiun,  as  the; 
found  ooAl-beds  in  tlic  barren  sandstone  series.    Yet  that 
riee  is  comparatively  barren  of  good  coal,  and  tlie  name 
to  designate  it  just  as  a  portrait  reminds  n«  of  tlio  origin, 
althongli  the  prumincnt  features  are  someu-hnt  exaggeraleid. 

Tiio  upper  coal-measunja  do  not  extend  beyond  the  limits 
of  AUc^ny,  Washington,  and  Qrcene  Connrii-»,  the  snuttie: 
tovrnsliips  of  Beaver  and  Armstrong,  the  8oti|]iwc«t«rn  ones 
Indiana,  and  all  tlioAe  sections  of  Westmoreland  and  Fayci 
lying  northwest  of  a  line  near  the  baao  of  lite  Chestnut  Kid, 
and  some  detached  poitchea  in  Somenet  County,    All  uth 
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parts  of  tlie  gfticrol  bituiniaons  oonl-ficM  lira  ooctipicd  by  ttio 
lower  coal-meafiiircf).  Tliis  is  tlierefore  *  proper  plitce  to  in- 
trwlnco  tli«  numerous  dvtails  of  tlie  Gtmta  comitoeing  the  wUolo 
00*1  soriea: 
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SIS    BTTOUINOUS  COAL-REOIOMS  OF  WCSTERX  PENXSTLTAKU. 

The  PiU^r^  Seam  in  Penntt/ivania. — ^Tlio  following  in 
tlte  limita  or  boundtriee  of  the  Pittabiirg  cont,  or  tb«  uppoi 
proiliu'tivc  fiToiip  wliicli,  in  tlie  ascending  order,  commeD 
Willi  tli»  t'iriiibiirg  ncMn.  It  cro««<.-H  tlic  Mutiivm  lino  of  Vetut 
ayhamii  near  the  southwest  corner  of  FA;rctte  Countj',  &  UttU 
coBt  uf  whcru  tliu  MonongaheU  River  croseee  it,  and  pursues  i 
vcrj-  nKirlj-  Htrnight  northcut  couno  closo  nlong  tliebMeof 
CQieBtnut  Ridge  to  Blairsville.  Hut  this  it  onlj  a  long,  narrow 
fork  of  this  conl-bnein,  three  or  four  miles  wide,  cut  off  by  tbi 
Woetmon'lnud  und  Fnyvtto  nuticlinal  luis,  with  ITniontown, 
ConnellsviUe,Toimg9town,  and  lilaimvlUe,  in  iteccDtro.  Green* 
l>urg  Btands  on  an  island  of  the  Pittsbnrg  cail-tieniti  of  a  few 
square  twWat,  bouudvd  on  the  west  b,v  lliu  Saltzburg  tind  Drowa- 
ville  axis,  and  there  is  another  ainiikrdetouhcd  field  on  ea<:hei<k 
of  the  CononiAugh  at  Sftllxburg.  Tliesc  gave  rise  to  a  coal-tradr, 
in  1871,  of  143,681  tons  on  the  WvHtern  Pniusyh-ania  Railroad. 
Returning  to  the  main  bodj  of  the  Pittsburg  coal-fleld,  to 
point  MX  miles  southwest  of  ITniontown,  the  out«ro{>  ]>iir#uln^ 
ti  nortb-iiortliwuBt  course,  n'oaees  the  Monongiihela  Ri^cr  at 
Pen*}' ojKi lift,  thence  to  Achitusburg,  and,  intOuding  the  norlhwMl 
comer  of  Westmoreland  County  and  the  eoutbom  two-thirds  cl 
AlK'^Iuiiiy  County,  the  nortb«ni  line  runs  wcstu-ard  across  tlM 
Alleghany  River  below  Tarentum,  and  the  Ohio  Rirerncai 
Little  Scwickly  Crcok  in  Allcgbnuy  Couuly,  nnd,  bending  a 
little  Bouthwarti,  toucliitig  the  soutbem  pari  of  lieaver  County, 
it  runs  over  the  State  line  and  recrossea  the  Ohio  River  n  litlJl 
north  of  StcubcnviHc,  Ohio.  Its  boundaries  in  Ohio  and  West 
em  Virginia  ere  given  in  the  accounts  of  tlte  ooal*regioiiB  of 
tbooe  States. 

"  Tlie  Pittsbnrg  coal  or  main  upper  Beam  of  th©  lower  limit 
of  the  upper  coal-measur«$  evidently  niulcrlics  ereiy  part  of  lh< 
large  area  thus  defined,  aud  this  area,  in  Pennsylvania,  Oh!o| 
and  Wc£t  Virginia  together, appears  to  innniintto  about  14,0i)( 
Bfiuaro  miloH,  of  iteeU'  a  very  noblo  coal-tield.  Of  counc,  eacll 
of  tlie  overlying  coal-beds  of  this  upper  groap  poceeesea  ancce* 
aivety  a  less  and  less  extent.  It  manifesto,  in  its  broad  extent 
and  iu  the  EingnUr  ]ier«i«tcncy  of  its  characters  and  t<nlKlivi« 
ions,  the  wonderful  nniformity  of  all  tbe  pbyeioal  conditions  nn 
der  which  its  materials  were  accumulated.    This  prodig^ou  flooi 
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of  ooti)  (Iocs  not  boIO  «vvrrwliere  tlie  thickness  it  poeseeses  in 
pgiilli»-cifti.-m  PcnuAvIrania,  but  undcrgoiw  a  very  gradiud  jtru* 
greiiiive  retluctiun  uf  eizo  att  it  Mlvaiiec«  Hoiitii  and  aouthwest; 
it  declines  iadccd  to  a  tlitckneiu  of  little  more  tiiAn  three  feet 
near  the  south  end  of  the  co«l-bHsiQ  which  it  occnpitM." 

Tho  Bizc,  couiititutioD,  quality,  and  «cooini>aiiiiticaU  of  the 
Piltikburg  bed,  m  called  on  sccouat  of  ita  being  so  extensively 
mined  in  the  vicinity  of  tb«t  city,  are  thne  described  by  J.  P. 
Lesley :  "  Its  size  throughout  tho  major  part  of  tt«  extent  i» 
oi^t  fevt,  gradually  Increaaiiig  eastward  in  Dgonier  Valley,  in 
Fayette  County,  Pennsylvania,  to  nine;  iu  Elk  iJckTowuBhip, 
Somersot  County,  to  11 ;  and  in  th«  CumbcTlsud  (MaryUud) 
ngton,  lo  14  feet.  It«  constitution  ts  everywhere  that  of 
a  double  bed,  two  or  tlireo  feet  uf  bony  co«l  above,  and  five 
toivu  fet:t  of  rich,  solid,  pure  bituminous  coal  below,  yielding 
4(1  to  4o  cubic  feot  of  ga^  to  ten  pounds  of  coal,  where  it  k 
bett  known,  and  very  free  from  sulphur,  altbougb,  strangely 
MnDgh,  both  its  roof  and  flour  arc  full  uf  pyrites.  As  to  ita 
•Mfora|)nntitientii,  above  it  are  massive  limcstunes,  and  the  work* 
■lilo  codl-l>eda  of  the  upper  series  of  which  it  forma  the  base ; 
and  below  it  ar«  the  Barren  Meiieure«,  which  separate  it  from 
the  lower  itericB  of  coal-be<U  resting  upon  the  eongluaieratc, 
wiiii-li  it  CW  to  700  feet  bolow  the  Pittsburg  seam." 

The  Pittsburg  seam  is  thus  described  by  li.  D.  I^>ge^B,  in 
b!*  ro|>ort  for  1S39.  It  is  probably  the  most  im^KirtAitt  aad  ex- 
ti  '  accessible  seam  of  coal  in  onr  western  coal-meaenrei. 
li  .-  uninterruptedly  over  tho  whole  valley  of  the  Monon- 

phcla,  froui  the  bate  of  tho  Cliestiint  Ridge  to  the  western 
boundary  of  the  State,  and  west  of  tlie  Ohio  liiver.  The 
erilical  investigation  of  this  bed,  and  its  accompanying  strata, 
if  highly  interesting,  and  leads  to  some  curious  and  striking 
pwlogieal  inferences.  The  uniform  disposition  of  v^^tablo 
miiivr  over  bo  extensive  •  tract  of  oooan  is,  in  itself,  a  geo- 
l»i:iiiil  fort  richly  worthy  of  oonsidcration  by  any  intelligent 
tnind,  while  the  n^uUrity  with  which  it  nisintaius  its  oliaracter- 
istii-  f<i>iitiiros  is  not  less  remarkable,  or  less  liltely  to  iusjure  us 
with  niriosiiy  to  know  more  of  the  mighty  operations  of  Nkturo, 
during  the  earlier  conditions  of  tJie  Mrth's  evur-changing 
•tufacc. 


3U    BlTUXmOUS  COAL-SEOIOim  OP  WECTERH  I'EHHSVLVANIA. 


It  consietM  of  Uirec  pArte:  &nl,  tbo  rrmjii  breast  of  coal; 
ibovo  Uiis  It  layer  of  chy  ;  and  over  this  a  bed  of  coni,  fonntng 
the  roof.  The  former  of  tbeBe  rcsU  upon  tbo  Umietonc,  from 
wliicb  it  te  separated,  gciiontlljr,  by  n  few  incJioB  of  blue  clay  or 
decomposed  sbale.  The  seam  ia  from  five  and  a  halt'  to  et|^t 
feet  in  thickness,  nfibrding  coal  of  tUu  purest  ftod  beat  kind.  In 
tbo  Dcif;ht>orhood  of  Pittsburg,  the  lower  part  of  this  tnaaa,  fi>r 
abont  one  foot  in  depth,  ahonndB  in  thin  seams  of  pyritoits  shale, 
and  is  hence  rejoctCTl  by  the  miners.  Above  this  part  of  thfl 
uam,  tliero  ii*  tlie  #lr&tuiii  of  blue  or  blaek  clay-tiltalc,  dividing 
it  irom  the  coal-roof.  It  is  bard  and  compact  tviieii  first  dag 
out,  hut  on  cx]>usiiro  to  tbo  iitmosphero  crumble  down  into  a 
Buft  cUy.  It  is  generally  free  from  gritty  partielea ;  and,  vlth 
a  similar  lityer  in  the  coal  next  tlie  roof,  it  has  been  advanta- 
geously used  in  the  maiiiifikdiire  of  tirv-brickit.  Above  it  ia  tlM 
roof-coal,  consisting  of  a  bed  of  coal  with  shale  intermixed  in 
mimcrouB  ihiu  layers.  Toward  tbo  bottom  this  ia  a  band  of 
true  cqhI,  from  one  to  two  feet  thick ;  tlie  higher  layers  are 
genemlly  thin.  The  coal  in  this  part  of  the  acam  is,  in  itaoU^ 
of  good  quality,  but  the  expense  of  aoparating  it  from  tlie  ao- 
companying  slate  ia  generally  too  great  to  justify  the  attempL 
Hence  the  miners,  along  the  Moneiigalicla,  oontent  tliemsolrM 
with  extracting  the  lower  division,  leaving  the  remainder 
form  the  root'  of  their  drifts.  In  AUi^liany  County  the 
broaat  varies  fVom  five  to  six  feet  in  tliickncss;  but,  as 
ascend  theMonongniiela  and  approach  near  the  Chcetnnt  Ki- 
lt enlarges  iiiiicii,  yiL-ldiiig  iu  Home  places  from  eight  to 
and  a  half  feet  of  pure  and  compact  coal.  The  qnantity  of 
pyrites,  in  the  clay  and  shale  accompanying  the  coal,  is  very 
a^nsiderablc  ;  these  layers  readily  enunble,  and  when  expoMd 
to  the  atmosphere  are  generally  covered  with  oopjvnu,  pro< 
dnccd  by  the  chemical  action  npon  the  solphuret  of  iron. 

Seventy-five  feet  above  tlie  I'itt^bnrg  scam  ocgjers  tho  great 
limestone,  the  most  extensive  and  valuable  calcareoiia  de- 
posit in  tbo  valley  of  the  Monongabcla,  or  anywhere  else  iti 
tbo  western  conntiM  of  the  State ;  for  tlic  limcstunv  beneath 
the  Pitlshnrg  coal  is  comparatively  tliin  and  of  liltio  impor> 
tanco  as  a  soarcu  of  lime  for  maaoniy  or  agriculture.  About 
teTenty.five  feet  above  this  tiiaostOQO  dcpoeit  Is  found 
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tLmJi,  for  imporUDCo,  ranks  next  to  the  Pittsburg  bed  every* 
wLiTTu  throuf^intit  tiie  Bouthem  part  of  tlio  vnllc,v  oi  the  Mu- 
iiKii^Ttliclu.  AlUioogb  ftflgrding,  genomlly,  coal  of  very  cxceU 
1l-ui  ijunlity,  it  Unot  worked  except  in  Grcono  Cuuaty,  andtlie 
adjacent  )>nrts  of  Wuhiiifrtoii  Coimty.  Over  tlie  noRlicm 
(Hirtiuii  of  the  diiitrict  it  baa  been  removed  fi-om  the  surCice  by 
denudittioD.  It  ie  about  six  feet  tbick,  nod  i«  divided  near  its 
c«»tr«  by  »  baud  of  soft  shale,  which  varies  much  in  thickness. 
The  lower  part  of  the  Beam  ftSbrda  the  best  coal,  and,  with 
out!  in  extracting  tliu  kUIu,  it  forms  an  cxcollent  fuel ;  tlie 
uppor  iHirt  u  less  pttrc,  and  lins  a  slaty  »tructiire,  breaking  into 
pieces  of  a  prismatic  shape.  The  adj;icont  elate  is  very  full  of 
pyrittM,  Iretjuently  coDtatning  hirge  nudiili^  of  that  iiiineriil,  by 
till)  d ecu m position  of  wbicfa  copperas  is  abundantly  produced^ 
forming  a  coating  on  the  fturliavc  of  the  coal,  and  the  inclnded 
shale 

This  seam  of  coo]  ia  met  with  in  the  high  hills  in  the  ncij^i- 
borliood  of  Rri'wnHville  (aee  plate  on  page  -J-H),  and  also  about 
two  niilisi  cast  of  \^'»yDe»btii-};,  in  Greene  C'Viinly.  Here  it  is 
hern  in  the  bed  of  South  Ten-mile  Creek,  emerging  Grom 
beoealll  the  elevated  ridge  of  oountry  which  extends  through 
tlte  centre  of  that  county,  ami  torma  the  high  land  which 
■ciwrntes  tlie  tributaries  of  the  Ohio  Blver  from  tliosu  creeks 
which  empty  into  the  ]tIonongahela.  Paaatng  beneath  this 
tablu-land  it  is  again  met  witli,  aa  it  reappeant  on  the  western 
■tde  of  tJie  county  along  the  south  fork  of  Wheeling  Creek,  a 
fmr  milofi  from  the  Stale  line.  From  the  vicinity  of  Waynes- 
burg  It  aprvads  ihnmgh  the  eastern  jiart  of  Greene  County, 
where  it  is  worked  extensively  in  Jollurson  and  Cumberland 
Towniihipg.  Thiii  bed  of  coal  will,  when  the  ommtry  bccoiuea 
thickly  settled  and  better  cleared,  bo  uon«idcred  a  highly- 
Talnable  deposit,  and  will  then  be  found  to  hare  a  much  wider 
range  tliuu  irtiow  attributed  to  it. 

{^ueture  ttf  tht  Vj}per  Coal-Meaitura. 

Alllioiigh  the  grciU  flexures  which  form  the  sis  bsBina  of 
the  lower  eoal-nicianrea  do  not  extend  into  the  eouthweatoru 
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part  of  tbe  Sute  when  the  upper  oo«l-nicaturca  Hro  fotmd,  y«t 
tliU  importAOtp&rtot'ttiu  flold  tiOA  vunieft^uturt-a  in  iu  Btruoture 
wortliy  ul'  notice  u  tliey  affect  tlie  dip  and  range  of  tltu  Pilt*- 
bnrg'  seam  of  coal.  As  a  rule,  this  b«^  olwcrvu*  u  nciirly  liuri- 
zontul  position,  dippiug  very  sligliUy  to  tlie  Aoiithwcst,  with  au- 
diilntions  running  Uirongh  it  from  nortlienst  to  eontliwc^t,  \>it- 
tllel  to  tlie  axis  of  the  Cbeetnut  Ridge,  and  atlordiikg  a  tniuU* 
tura  repi-cspntutiun  of  wluit  baa  takeo  place  on  a  large  boiIai 
along  tltu  iwiitl(CA»lvm  «de  of  tbe  wbole  cx>al-tifld  uc:ir 
Allegliany  Uonntain. 

]totwi-cn  the  Clii>»tnnt  Ridge  and  t3ie  Uoaongahela  Ri< 
tlieru  arc  two  parallel  iiniictinal  axeA  which. throw  tbeee  western 
or  upper  coal-mcasiirea  into  three  cloeely -united  troughs.  Tha 
mo«t  cii£tcrD  line  of  vibration,  wliii?li  mi^lit  boonlled  tbe  liVcst- 
moneland  and  Fayette  axis,  crossea  the  C'onemaugb  about  two 
milcB  west  of  Blairsvillo,  and  ran^^  eoutJiwostward  to  the  Vir« 
giiiia  line,  preserving  an  average  distamic  of  about  five  mile* 
from  the  western  base  of  the  mountain.  It  m»y  be  »een  abouK 
four  miles  c.i«tof  Gruensburg,  in  Wc«tinorelaud  County :  fritter 
southwest  it  may  bo  dvtvdcd  a  few  miles  west  of  Mount  1*1 
ant  and  (^nnellsville,  also  three  milet)  west  of  Uniontowo, 
Fayette  County,  and  as  far  south  as  in  tlie  vicinity  of  &[ouiiC 
Morris,  in  Orwno  County,  at  tbe  Wiwt  Vii^inia  line.  Tbniiigh- 
out  the  whnlo  distance  from  iui  northern  end  to  a  point  :ibout 
six  mih-s  sontbwost  of  Uniontown,  the  npper  beds  of  ooa)  ban 
been  entirely  itwcpt  awtiy  from  its  summit  over  an  extensive 
tract  of  country.  But  from  the  point  described  to  tbe  State 
line  the  anticlinal  arch  begins  to  subside,  allowing  tlie  upper 
ooal-mcaaures  to  gently  swoop  over  it. 


A  few  miles  east  of  tbe  line  above  doacrihod  tlie  co«l  rosti 

its  western  dip.  and  is  found  regularly  crujiping  out  along  tl*, 
base  of  Chestnut  llidgo  in  a  long,  narrow  peniiwulii  or  tinjngh 
of  the  Pittsburg  aeani  througbont  its  whole  longtb,  frwm  nortt, 
of  Kl«ir»vil!o  to  Uniontown,  iwirticularly  near  Voungnmufitowii, 
Mount    Pleawnt,   and   the    important    locality  Connullsvitle., 
Prof.  Rogers  reports  briefly  the  strata  oomnieudng  wiih  tlie  hot 
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tbf  the  ooal-mrasures  whicli  repoeo  on  the  WMlcni  fUiik  of 
tltc*  inoimlMin.  ami  tuking  In  llio  wliole  ieriea  as  higb  as  about 
^Hi  fuut  above  the  I'itLsbarg  eeBm.  This  tbickmiis  iac-luiW 
Bcvunil  ooal-eeanu  lying  above  the  groAt  Pitubiirg  or  Connell*- 
«]]]•  bed  which  octntnt  in  the  hi^hr«t  liitU  of  the  middle  or 
deepest  pvt  of  the  tmugli  which  is  next  west  of  CUcatQUt 

Throti(jhoat  tliis  first  trou{;;1i  or  bn^iii  west  of  the  Cliestnut 
lUilf^,  whi<-b  ni«_v  now  be  properly  called  the  Connullsville 
tuiAin,  thv  aiiporb  PiltHburg  bod.  the  ^rcut  uokvsiiim,  ocx'iipieM 
the  middle  of  the  fii'ld,  and  aftftcarti  along  two  parallel  lines  of 
oulrrop  whicli  rnn^  from  half  a  mite  to  two  and  a  half  milea 
uaudcr,  Ihnt  being  the  width  of  the  baiiin.  lu  some  neighbor- 
hood* tlio  bod  M  it  difw  into  the  middle  of  the  trotiifh  dcACciids 
to  a  rnnsiderftblG  depth  below  the  lowest  wnter-course ;  while 
iu  oUicr  plnoc-s  the  bottom  of  the  biiein  which  it  forntu  docs  not 
ruirli  tlie  witler-lovel.  This  is  tlie  iiow-celcbrAted  (.'onncIlDvIUe 
K^uQ.  Ah  there  6c«mB  to  bean  oitodgous  impression  prevail* 
b^  in  the  western  part  of  the  Sbitc  tbHt  ihoCoiiiifllsvillo  euko- 
b«i]  t»  one  of  tboM  higher  in  the  wries  tlinn  tho  Pittsburg 
Mun,  the  following  extracts  are  given  from  a  report  by  J.  P. 
LmIat,  on  the  gcologj-  of  the  Dunbnr  Furnace  hmds  in  that 
ridnity.  This  po|iiil]ir  mistake  lias  no  duubt  nriscn  from  the 
Bnosiial  thi<'lcnt?es  of  the  Barren  Mea&ureti  in  this  basin,  wliieh 
HIT  about  4iH»  li-ut  thicker  than  in  those  iutmediatoly  oaet  of  it, 
Init  ilie  Mnttiprapliieal  evidence  i*  fouctii^ivo  n:t  to  the  identity 
gf  the  Pittsburg  with  tho  Connellsville  coke-seam. 

"l*heMtuil  Ridge,  where  the  Yougliioghony  River  breaks 
tbruiigh  it  just  above  Connellflville,  U  n  barrow-Klinped  moun- 
tain, with  a  fiat  tup,  BO  fitr  as  the  numerous  deep  ravines  Iiaro 
ten  •  tJip  to  it,  about  S,0()i1  feet  above  the  soa,  and  1,20U  feet 
Jibove  the  rivei^hed.  ('onneHsville  is  about  300  feet  abovo 
Pittabur^.  Chefttiiiit  Ridge  is  an  anticlinal  monntain,  com- 
DKiicitig  more  tlian  VX)  uiilo«  to  the  north  of  Connellsville,  in 
Clcarfleld  County,  and  running  on  Miuthward  into  Virginia, 
The  ixuil-measnn-M  of  the  Ligonicr  Valley  luasin  to  the  east  of  it 
arch  ftver  the  mountain,  dodooiid  it«  wwtem  dlope,  and  plunge 
d«i^p  bciu?gitl)  the  country'  of  the  Monongahela.  The  mountain- 
ridge  It  vouipoaod  uf  tUroo  or  four  inaacivo  liaud-roeks,  tlio  odgaa 
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of  which  form  mn^ificent  niugcs  of  clitfit  Along  iho  wdcs  uid 
slopes  of  the  rircr-gorge,  mid  tlic  numcroos  IctMr  gorgv«  of 
Dnobsr  Creek  and  its  tributary  streama. 

"Tospi-ftk  iQlvlligctiUj-  of  those  formatione  nnd  the  coal- 
beds  which  lie  between  them,  I  will  i-iilt  tlicm  (bc^nuing  at  th« 
top)  the  Ligonier  saad&tone,  the  Mahoaing  sandstone,  and  the 
l>unbar  e:indKtone,  which  forms  tho  great  diffs,  and  No.  XIL 
sondBtone  or  conglomerate.'  The  relAtion»hi])  of  tlicM  grvat 
beds  of  sand-rock  to  those  of  tho  Coiiemangh  nnd  Allt^j^n; 
coiintPT  ha»  an  important  bearing  upon  tho  qiicfition  of  tho  vx- 
istenceof  conl-beiU  in  tho  mountain.  The  U^onitr  SAtidHtuna 
is  a  great  deposit  of  entid  and  gravel  fiU  or  <K>  feet  tiiiuk,  and 
about  100  feet  below  the  Pittsburg  wMil-bod ;  tho  Mnhoiiiug 
sandMonc  h  the  iinme  iiiiiially  given  to  the  great  dcinntit  nt  tlio 
bottom  of  tliB  Barren  Mi^euroii,  and  from  500  to  7Wi  feet  bo- 
low  the  Pitteburir  conUbul,  tlie  Duiibnr  cliffs  are  in  the  proper 
place,  for  the  Frccport  Bandstone,  which  has  an  iiiimen: 
range  north  of  tho  Uahouiiig  and  li^-d  Bank  Creeks,  and 
the  TioncAta  sandMone,  if  it  extend  m  far  sontb  as  the  Yough* 
ioghcny,  may  be  too  thin  lo  notit^j,  or  may  he  confonnded 
with  liie  masses  of  sandstone  on  the  slopes  bclon*  tho  gmt 
cliffs,  which  represent,  uo  doubt,  the  great  conglomerute  or. 
No.  XII.,  the  iimial  baite-rocl^e  of  the  oonl-meaflni'ea. 

"  The  l-'ivc-fout  cnabbed  (£),  nnder  the  Hnhouing  sandstoae^ 
is  opened  on  both  sides  of  tlio  erotik,  near  watcr-lcvol,  at  tin 
iuniace,  and  on  tlic  slope**  of  the  hilltt,  at  severs!  iM>int(i  of  tin 
ascending  outcrops  of  the  bed,  to  a  height  of  over  i>l'U  feet.  It^ 
lies  about  100  feet  above  the  Thrco-foot  ooal-bod,  whleb  llu 
about  the  iuime  distance  above  tlio  Uig  Bottom  ore-bed.  Tin 
Fivo-lbot  coal  has  been  used  for  fanning  puri>o6e6,  and  would 
do  very  well  to  roH^t  with,  and  could  bo  iniued  cheaply  and 
dose  to  hand. 

"  But  the  main  dependence  of  tlie  tron-mnkcr  in  this  region 
is  upon  tlio  grmt  Ton-foot  tvui,  or  Pittsburg  bed  (II),  fivo  or 
six  hundred  fet't  higher  in  tho  inesnurcit.  Tliin  noble  eOAl-bed, 
which  extends  in  a  solid  sticet  from  CoanelUville  to  Wheetio^ 
and  from  Salbcburg  to  the  Ohio  Itiver,  and  iho  fragioents  t£ 
which,  in  tlie  Ligonier  Valley,  in  Somerset  County,  in  Um 
■  Nw.  il,  IV,  IS,  and  I,  ot  Hit  gtneni  Mdlon,  on  |N|«  SI  I. 
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Camb«rlaud  coal-baua,  ftnd  on  Broad  Tup,  Usriify  to  iU  fonner 
ctietcticu  i}v«r  u  liir  greater  urea  towai\]  tlie  oaat,  and  in 
Wvsic-m  Kentucky  toward  the  west,  io  in  its  primo  along  the 
i-'onnclUviUe  road.  At  Fittt)I>urK  it  yiuldn  but  fiv«  or  six  feot 
of  <.-'i.t1,  and  thai  too  HulpliaroiiB  to  mnke  coko.  As  it  ascenda 
Ibe  Munongnhela  it  improves  in  tluckue««  nnd  qualitv.  Mo«t 
if  tliu  uokc  now  iu«d  in  PitUburg  coniL>«  from  tliie  hcd  oponed 
sli'iiK  tJio  Youghiogheny,  the  <iiiaJit_T  of  the  onal  »teadil>'  im- 
|jiMvinf^  up  the  river,  and  nothing  can  bo  better  than  Connelis- 
nlle  iviku.  Tho  bod  outcro]i«  nlong  tlic  hill6.  It  is  about  eloren 
feat  thii-k,  snd  di[M  from  about  one  foot  in  »ix  to  one  in  ten. 
The  minera  leave  about  ten  inches  of  coal,  to  keep  up  the  elate 
r».(t  and  take  out  seven  or  eight  feet  of  solid  coid.  Tho  roof 
is  rognlur,  while  the  floor  rises  and  falls  in  jilai-ee,  IVoni  an  inch 
to  a  foot,  producing  ewamps..  On  the  rolls  tlie  whole  tliiiJcnosa 
nf  the  bed  is  sometimes  onljr  eight  feot.  A  bcsriag-in  aUte  of 
■boBt  one  inch  in  thicknoM  nms  three  or  four  feet  above  the 
floor,  nnd  a  second  one,  eight  inches  higher ;  tlic  coal  'a  mined 
between  tho  two." 

C'onucllsville  ooko  has  become  very  celebrated  not  only  about 
Pittsburg  hut  thronji^ont  tho  Western  States,  wht.-ro  it  is  ex- 
lnuively  nsed  tor  funndeiy-purpoees  in  melting  pig-irou,  selling 
111  coinjieiition  with  Lehigh  ooal.  It  is  used  in  blsst-fnmiu-es 
lor  Hnolting  iron  frum  the  ore,  and  is  sometimes  mixed  with  the 
Western  ooale.  It  is  also  an  excellent  fuel  for  locomotive  use. 
Ila  fruealoDi  fK>m  sulphur  lias  given  this  coke  tho  reputation  of 
bdng  tho  best  known.  The  PitWburg  and  Conneilsville  Rai!- 
rmtl  is  II  largo  tronsporUir  of  the  coal  nnd  cuke  of  this  rugion, 
vhOa  a  jtoriiim  of  it  produced  near  tJte  mouth  of  the  Tonghio- 
gfaeny  6n<\a  its  way  to  market  by  the  Monongaliela  liivor  slack- 
inter  iiavigntion. 

Ciinnullsville  coal  weight  80  pounds  to  a  bnehe],  and  whoa 
properly  coked  a  hundred  bushels  of  coal  produce  li^  hnsiicts 
of  i-ulti*,  and  iho  coke  weighs  40  pounds  to  a  busliol ;  tlnit  is,  a 
f:  iiiiy  iif  the  ooal  gains  one-quarter  in  bulk,  and  loses 

iL.-. .  ,  .,ij:1u)  of  it*  weight,  or  IW)  pounds  of  coal  makes  62J 
poumli  of  coke.  At  tho  Dunbar  Fnniaco  TO  bushels  of  coke, 
prvdncN.'-l  from  two  gross  tons  of  coal,  iinielf  a  ton  of  pig-iron, 
bat  tho  rittaburg  furuacce  use  SO  to  t>5  bushcle,  tho  diffenuoQ 


320    BITUinNOt'S  OOAL-IIEGIOKS  OF  WESTBRK  I>BK)ISTLTlIU. , 

being  owing,  probably,  in  piu-l  ut  Icsfttr  to  tbo  kinds  of  ore  ttoi 
limestone  uted. 


Coal  aboM  the  PitUhurij  Seam  in  ihe  OmneQavUU  S' 

Prof,  Rogoi's  reports  the  tirst  coiil  ov«r  tlio  Pittsburg  ecani' 
lU  very  tbiii  in  tlic  northern  ]>nrt  of  tbc  district  ei>nllt  uf  tli 
Coneraaugb,  but,  advancing  kontliward  to  tlie  Sfiwiclilv,  it 
AS  muL'li  fts  funr  and  a  half  feet  tliiek,  compowd  of  vei^ 
good  coal,  nn<I  i^iliintcd  35  feet  iibovo  tlie  grent  Mum,  nnli 
a  short  spa^e  below  the  large  mass  of  limestone.  Farther  son 
it  Bomcw>iAt  nugini-nts  in  «isc,  and  ha«  been  wrought  at  Mjrcn! 
plnr^fi.  At  Evnn'ft  Mill  it  Li  lire  feet  tliick,  and  aupplios  an  ad- 
iniralile  fuel.  Near  Uniuntown  it  is  $•'>  fei't  above  lltu  great  or 
Pictifbiirg  Hcam.  Above  the  grent  liiiie-iitonQ  l»  ft  scam  of 
irom  18  iiichea  to  three  feet,  opened  at  rniontown,  and  Beveral 
other  pWes  to  the  toulliwcst.  Higher  Gtill  in  tliu  eerics  two 
other  be<U  occur ;  but  the  next  Botm  of  iuiporta&cv  Hl-k  abon 
these  again,  beinj^  confined  to  the  very  highest  hills  in  tlio 
middle  of  the  tir^t  trough  or  Cnnnellflville  basin.  It  is  opened 
in  several  places  in  Westmoreland  and  Fayette  Counties,  and 
varies  tVom  four  to  vix  feet  in  Ihicknoes.  From  th(^  ti^iml  high 
position  of  the  seam  in  the  hillti,  it  is  apt  to  be  de»titnte  of  a 
good  roof,  but,  whenever  it  is  sntBciently  covered,  the  quality  of 
the  ei>«l  is  exn-1U-nt.  TliU  is  the  highe«t  valuable  coal-bed  of 
the  district,  but  besides  those  enumerated  there  are  eevenl 
leaser  seams  whit^b  are  only  locally  important. 

Hogcrs  doscriboB  this  trough  as  characterized  bythonombflT 
and  importance  of  its  coal-beds  toward  the  bottom  of  the  upper 
gronp,  based  npon  the  Piltsbiir:gB«ftm,  including  tlio  Waynes- 
burg  nerivs.  Where  the  tflsin  is  deepest  ihiR  gniup  niensurcs 
BOO  feet  ill  vertical  thickness,  and  cunlnins  live  idenlitied  coal- 
seams,  the  Pittsburg,  tlie  Redstone,  tlio  SewicUy,  the  Union' 
tovn,  and  the  Waynesbnrg  bcdi,  vith  several  not  tlien  elaeei- 
fied.' 

Ko  phenomenon  in  tho  gwilofrf  of  this  region  is  mora 
rsmarkable  lh.in  llio  great  tliick-neia  of  the  Rarren  Measures 
in  this  third  basin,  which  are  CUD  feet,  while  in  the  aeeontl 

'  Hi*  scnoiml  tooUoD  of  W«ti  VlifilnU,  on  p*sc  1^7,  and  iktl  ol  UarjitaA,  i 
page  W,  «bow  tb«  po'itlon  of  tbow  c<wl4«uii  In  ilw  tvim. 
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bsftin,  In  Ugontcr  Viill«y,  not  10  n)ilc«caHt  of  this  Iccnlitj,  tliey 
ire  wmrccly  3^X1  feet,  and  in  tiio  Snluburg  divieion  of  the  first 
bwtn  from  the  npper  Freeport  lltrough  the  Barren  Measunss 
10  thu  Pittsiiurg  MHim  in  but  ^'25  feet. 

South  of  the  Tonghioglicny  At  ConaeU0%-ilIi;,  along  the 
rentral  line  of  that  basin,  atnnd  i^nteil  knobn  of  niich  n  height 
m  to  appear  to  bo  hut  a  littlv  lower  than  Cheatnnt  Jttdge. 
Thoy  evidently  consist  of  sUalcfl  and  snndMoiieH  high  io  the 
upper  i>erie«.  The  snminit  roeks  may  he  considered  m  at  an 
clevatiun  of  4M  or  500  feet  above  the  phine  of  the  Fitteburg 
ewJ-hcd.  The  top*  of  these  hille  are  in  the  c«nlral  line  of  the 
iKuiti.  The  oaterDps  of  screral  iino])<>ued  co«l>«eam8  were  noticed 
by  Prof,  llogers. 

The  second,  or  Saltrhurg  and  Brownsville,  axia  or  ardi 
CTDtaea  the  Ojnciniiii<;h  about  four  miles  above  or  east  of 
Saltzbut^f  and  extends  ]uirallel  to  tlio  former,  |>rc8erving  a 
dJBtance  of  about  five  miles  to  the  west,  until  it  terminates 
nearly  one  mile  and  a  luilf  north  of  Sewiekly  Crook.  Between 
tJiis  axis  and  the  first  or  Urger  one  lies  the  shallow  basin  or 
Held  of  tlie  upper  coal-measures  on  wliich  Greonabnrg  is  aituated. 
West  of  this  and  near  the  east  margin  of  the  great  unbrokea 
&v\i\  of  the  PittsburfT  bed  are  the  extensive  coal-worka  of  the 
WcMtmorelnnd  Coal  Company  before  referred  to,  near  Irwin 
Station.  In  1871  there  were  produced  in  this  vicinity  856,065 
tona  of  giM-eoiil,  most  of  which  waa  sent  to  market  on  the 
Pcnnoylvatiia  llailroad,  and  326,007  tons  were  used  in  their 
tocomotivee.  The  Oreeasbiu^;  boein  or  eanoc  is  about  15  miled 
toog,  and  Ita  greatest  breadth  a  little  lesa  than  two  miles. 
South  of  the  Sewickly  Creek  the  second  arch  flattens  away, 
lod  il9  cnstem  dip  gives  pltcc  at  thnt  Mream  to  a  we«tem  one 
thrown  olftVom  the  first  and  more  rontinnnua  arch  lying  east. 
Tills  »eo(md  axis  ia  usually  indicsted  by  a  low  belt  of  hilia,  the 
■oil  of  which  is  much  inferior  to  llint  lit  the  adjoining  troughs. 
Nearly  continuous  with  thin  nxU,  but  situnted  a  little  to  the 
vest  of  what  would  be  its  regular  prolongation,  there  rises 
brtber  to  the  eoiithwcst  another  low  aiiticHtial  arch  which 
elevates  the  rockn  iu  the  vicinity  of  lirownsviUe. 

West  of  tbia  Saltsbnrg  and  nrownsrillc  axis  is  the  deeper 
and  much  broader  basin  of  the  counties  of  Wasliitiglon,  AJlo- 


^ 


^^ 
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ghanyand  Greene,  traversed  only  by  a  few  low  nndulatinns  Du 
of  length  itnd  Ibrce  cuougli  to  dirido  the  gODCml  ono  into  lub 
ordhiKto  trouglis  like  tliose  in  the  didlrict  eoat  of  the  Uoaongft 
heU  River. 

3^  MoMmgahda  River  Ji^hfL 

**  TheUonongnheU  Hirer,  which  rieee  in  the  northern  central 
part  of  tlie  West  Virginia  coal-rogion,  flowa  north  in  Puaneyl' 
Tania,  and  (long  tlio  grant  bji»in,  and  kccgn  very  nearly  at  th< 
nme  geological  level,  so  that  its  <:oaI-oiitcrop6  lino  the  river 
banks  at  tlie  same  height  lor  many  miles.  This  river  flows  to 
thu  Barren  Measures,  or  ju»t  at  tho  haw  of  tho  npper  coat 
mea^urcH,  and  tlinii  gives  acceae  by  iumimcrahle  gangways  to 
the  great  Pittaburg-bod,  and  the  three  or  fonr  Grecno  County 
(Pennsylvania)  beds  above  it,"  which  have  jusit  been  dcMnbod. 

"The  Monongahela  Valley  lias  beaiitilul  hill-alopes  of  mft 
ehalos  or  cliffs  of  liinestono-rock  backed  by  a  great  roundod, 
itnootlicd,  and  cultivated  up-coiintry  of  gniiu-fartRjt  and  ehcep* 
walks,  formed  of  the  soft  blulea  and  miid-rock  formalion-iwliiiJi 
lie  St  the  very  to]*  of  the  •vhole  bitaminons  ooat-syeteu,  far 
abovo  the  upper  ooal-mcaattres,  unbroken  by  rftvieoo,  and  ecaroely 
indented  by  valleys." — {Ledeif.) 

It  is  seldom  that  a  soain  of  cool  is  so  well  defined  and  w 
easily  followed  aa  tlils  Pittsburg  aeain.  In  travelling  up  tlis 
Monongalieht  River,  aa  well  as  thu  Youghiogfaeny,  a  person  can 
trace  it  from  kill  to  hill,  and  can  easily  perceive,  aa  he  ascends 
the  funiier  river,  Uiat  the  coal-banks,  ns  they  are  called,  in  this 
country,  are  becoming  nearer  the  water's  edge  at  every  hill  ba 
pnesos.  until  at  Greuusboro,  Ponosylvanio,  and  Morgantown,  in 
West  Virginia,  they  are  within  a  short  dt^Lince  of  tho  water's 
edge.  As  you  rctiro  from  the  river  and  follow  out  tlto  cronkt, 
you  find  thiA  stratum  of  coal  on  their  Bbelving  banks,  and  aouie> 
times  formingthe  beds  of  llic  mns.  Aj  yon  go  westward  toward 
the  heads  of  the  streams,  it  has  sunk  beneatli  the  surfoco  too 
far  to  be  rcaehed  except  by  shafts.  Thns,  in  'Waaliiugton  and 
Greene  Coantles,  Pennsylvania,  there  is  bnt  little  coal  to  be 
foimd  in  the  faoo  of  the  hills,  the  country  being  ravcri'd  by  the 
upper  shahM  piled  up  high  above  the  Pittsburg  seam.  Judging 
fivm  the  general  structure  of  tho  ooal-Scldf  wo  may  exjieut  to 


finil  a  iimilar  fonnation  extending  in  a  southwest  direction 
aluiig  tl>a  nut  kide  of  tlio  Olito  Bivorfor  tnio  West  Vir^ii>ia, 
and  covering  a  Urge  part  of  the  western  eidu  of  tliat  State. 

"  Till!  Pittsburg  seam  may  be  observed  at  the  following  elo- 
vatjou  ntMvc  tlic  Monong«bi-la  River  in  deficcudiiig  Uie  Ktrcatn 
at  dltTerent  places,  vie,  M<tr|,'nntown,  Wc*!  Vir-piiia,  ISO  feet; 
at  GreuoelKiro,  13  niilc6  )>elow,  and  two  miles  below  the  Pcnnsyl- 
vinlt  lino,  200  fe«t.  Below  Brownsville  it  dips  ncarlj-  into 
the  river,  but  riftett  again  rofiiiiftrly  a«  we  go  down  the  river,  till 
at  \Villianii:]>urt  it  ia  ISO  feet,  at  Elizabethtown  200  feet,  audat 
Pitlaburg  SVQ  feet.  Bolow  Orcensboro  the  elevations  nro  ap- 
proximate only,  but  above  that  place  tlicy  are  actual  measure 
mvuts.  Tho  seama  of  coal  of  the  lower  coal-measures  have 
biwa  rc«ched  iu  boring  for  salt-water  at  Pittsburg,  Greensboro, 
QO  the  Coneiiiaiigh,  and  at  vjirtou^  other  pln«-ei>.  The  depth 
to  ttio  first  two  scams  at  Pituhurg  was  140  and  lliiO  feut  l>elow 
the  Ohio  River."— (ZZ/WnrCA.) 

'*  The  accompanying  view  of  the  great  Plttsbnrg  »eaw  of  coal, 
10  feet  tJiick,  wa«  taken  by  Sir  Clinrlcii  Lyell  at  Hrownsville,  in 
Fayette  County,  looking  down  tlie  river.  The  coal  is  bore  near 
the  water'a  cdgi-^  and  the  same  seam  is  seen  at  a  distance  on  tho 
n^iit  bank  at  a,  and  may  be  followed  the  whole  way  to  Pitt^ 
burg,  &IJ  nailes  distant.  Ae  tt  rises  slightly  while  the  river  de- 
■caada,  it  crops  out  at  a  continually  increnMing  but  ncvt^r  at  an 
inconvenient  height  above  the  Honongahela.  In  the  sket''h  is 
also  shown  nnotbor  layer  of  workable  coal  (st  d  d),  being  the 
(ireenbbni^  seam,  which  breaks  out  on  tiie  eIo]>e  of  the  hills  at 
a  greater  height.  Here  almost  every  proprietor  can  open  a 
ooal-pit  on  bis  own  land,  and,  the  stratifieatiou  being  very  regu- 
hr,  1)0  may  calculate  with  precision  the  depth  at  whidt  coal 
nay  bo  won.  Uoruontal  galleries  may  be  driven  ovcriF'where 
■t  very  elijilit  expense,  and  so  worked  a»  to  drain  themselves, 
while  the  cant,  laden  with  coal  mid  attauhed  to  each  other,  glida 
down  on  a  railway  so  as  to  deliver  their  burden  into  bargea 
Juoore<I  to  tho  river's  bank." — {ZyetTt  UltHMntt,  page  Siii.) 

The  Monongtditrl't  Uivcr  for  about  0*^  mileH,  from  the  Vir* 
giuia  ^!t«It■  lino  to  Pittsburg,  possesses  every  important  ad- 
vantage for  the  production  of  coal.  It  is,  therefore,  not  6U> 
priiing  tlukt  tho  annunl  tonnage  of  tliis  district  la  larger  tlum 


that  of  any  otbcr  bitnmtnottH  coftl-regi<yD  In  tlie  United  States. 
The  coal  ia  of  ftii  excellent  quality  for  irgii-inalciiig,  fur  gener- 
ating Bteain,  for  gas,  and  for  domestic  pnrpoece.  It  ia  fonni]  in  un- 
^i>nit«(lqiisotiUo(j  iii  ibu  bills  on  both  sides  of  tb«  rtwr,  itt^liort 
iitanccA  DQlyfVom  tbe  water,  tbe  coal  bobig  often  nut  from 
lu  tniiuOis  tk  the  mines,  by  eUdee  or  inclined  planee,  into  the 
'  Li.'t.     Tbo  seam  Is  of  ii  good  workable  tbiekneee — ii  foet  and 
uio^jn)  of  pure  coal — it  lies  altogether  above  the  lerel  of  (lie 
Hrcr  tLroughotit  that  whole  distance,  with  remarkable  regnlar- 
ily  in  its  size  and  portion,  tbe  ri^ou  being  free  front  tlio  un- 
diilstiona  which  are  more  common  in  the  lower  coal-iiicagures 
tarthcr  north.    The  ftcQitics  for  mining  ani  cjccollcut,  and  tbo 
tratuq>ortAtion  being  bj  water  is  c1ieni>cr  and  for  lon^^r  ilis- 
tiDOM  than  that  of  any  other  ooal-re^on  in  tbe  United  Statea. 
Tbo  Uonong»hela  Kirer  ia  made  uarigublc,  at  all  seaeona  of 
'' '    ■'•or,  by  dams,  with  locks  large  enough  for  8tc«niboats, 
.    !iu  Urgest  cocl-boata,  each  carrying  800  tona,  and  barges 
uurying  440  tone.    It  may  bo  called  the  pcrfct-tioo  of  a  coal- 
rc^oD. 

Tbo  city  of  Pittsburg  being  chiefly  supplied  with  ooal  by 
nilroad,  a  large  portion  of  the  Mouongahda  lUror  coal  ia  ma 
iho  Ohio  and  Mi^ii^ippi  to  market,  the  distance  trom 
"irg  to  New  Orleanft  by  river  being  2,096  mile&,  through 
:~iny  States,  with  nunierona  populous  citice  and  towns  to  be 
'-ppUod  with  coal.  There  werv  1,847,609  tons  of  coal  shipped 
ui  tile  year  1871,  by  the  Monongabela  navigation  alone. 


"  The  period  at  which  coal  was  first  mined  at  Pittsburg  to 

&ol  on  rix»rd  ;  but  in  16S4,  SO  years  af^  Colonel  John  Camp- 

i>l  out  its  first  plan  of  lotA,  privilege  was  grantif)  by  the 

.,,  n,;....  ogai  from  the  bill  opposite  the  city,the  privilege 

.  _  for  £30  sterling  [)cr  lot  *to  dig  coal  ae  far  in 

I'  ttit^  }ierpt;niiien1ar  line  &lling  from  the  Eiummit  of  the  lull.* 

i  r.  -I-  that  day  to  the  present,  Coal  Hill,  as  it  is  familiarly 

' .  has  ftimiHhcd  largo  qnantities  of  fuel  to  Pittsburg ;  but 

::<]»!  a  lift  exteniling  into  the  hill  to  where  a  line  would  fall 

jiqK'ndifalar.  from   it?  Eumnut,  the  privilege  lias  spread    70 

Bilra  up  the  MiinongahclA  lUvcr;  as  many  np  tlio  Voughl- 
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sae  BircMiNocs  ooaurboioks  or  WKsrettx  tenxstlvaxu. 

og^wny,  and  SO  or  more    ontwanl  alnng  th»  tradu)  of 
PennsyhTinift  Central  &  AUi-ghaay  Vnllojr   Itallroftd*.     0» 
and  along  all  Uuwo  ili«tricU  l*itt«bui;g  eoat  ootufMUiiw 
out  their  ItandA  and  bring  from  the  «oal-eeftm6  millioas  of 
yoarlj-  to  the  city  lor  home  consumpliuu  and  for  ttxirfjrt. 

"  Xho  eliudcu'alcr  tiavignUon  of  the  Uoiiou}Eslielft  Hirer  I 
ennhled  the  coal-veiiu  of  that  stream  to  lie  the  moat  exten^ivtlj 
opened.    Those  veins  mo^  from  4^  fuct  in  tliickncea  at  Fit 
l>tir<;,  to  t  and  8  fuot  at  Ilron'nsviUe  and   ita  neigldn'rfau 
wiiei'ti  Lyell  records  lie  found  tliem  10  feet.     The  alackvnil' 
of  the  Iklonougahcla  ie  dividod  into  evvcral  j>oole,  in  fire  i 
which  tlivro  are  ooiliorics. 

*'  in  the  tnmsjwrtacion  of  coal,  theroare  aaed  tliree  diuses  i 
boats,  known  aa  i)«i:gee»  &itt,  nnd  boate.  Tboeo  knovn 
boala  ore  thu  old-fnshioiied  "  broad-home,"  being  large  flat-J 
tomed  boats  of  an  oblong  shapo,  from  1:25  to  150  feet  (oa 
nbuut  1  &  fcut  wide  and  8  feet  dee|>,  wiLli  flat  iHe^  bovi  i 
eteruo.  They  liave  a  capacity  to  bold  30,(K>0  boahels  eadi,  and 
laehcd  in  pairs,  are  floated  by  the  current  of  the  Oliio  Rint  I 
the  lower  markets  of  the  Obiu  and  Mis«i«eip|>t  Yalloys. 
aro  uidl  in  the  towing  of  co*l  to  the  lower  markcta,  nud  i 
built  with  modelled  hulU.  Tliey  oontjun,  loaded,  about  11,0 
btuhelfi.  FUti;  are  uHid  for  coal  brought  to  tho  city  fur  i»in 
consumption.  Tlicy  hold  2,000 busbeld  oavU."  Tim  amount  i 
coal  taken  from  the  MonongabeU  collieries  during  the  ^  .to 
in  which  they  have  been  oponwl,  toother  witli  the  ana 
cousiimcil  at  Pittsburg,  and  that  exportt>d,  is  sliown  is 
tables  of  statistics  in  the  latter  part  of  this  volume.  Tlte 
giv»«ivo  iucrcniie  in  the  trade  as  woll  ae  ita  vietKitudcs,  can 
by  the  war  and  by  Ion'  water  in  the  Ohio  Hirer,  isn  bo  ftecD  ' 
the  table  of  the  annoal  production.  Thetableeof  montlily  diJ^ 
muut«  show  that  the  busiuutu)  ia  even  larger  in  thu  winter  tlu 
in  the  ^ntnmcr,  tlie  eioalleat  tonnage  being  in  July,  At 
and  September. 

"  Tbe  GoUierios  of  the  Pouneylvatila  Ccntnl  Hailroad  for 
aootber  EmportAtit  divi^iun  of  the  ooal-trnde  of  Pittsburg.     Tlu 
are  several  collieries  on  thi4  road  which  might  be  pro; 
classed  as  belonging  to  that  branch  of  Pittaburg  industry,  bf 
pari  of  llioir  coal  is  taken  Ea«t.    There  are,  however,  a  nnn 


oCfinofl  the  product  of  whose  mines  U  prindpnlly  brought  to 
PitiHbiirs:  for  marlcet. 

"Atiuihcr  divUiou  of  tlio  co«1-trade  of  Pitt«burg  mfty  be 
olisaod  w  the  dty  oolKerieB,  being  tliose  mioing  coal  in  the 
hill*  initnixlinUOy  Adjoining  the  citj.  Some  of  thveo  Are  the 
special  (.■(illicriea  of  rolliDg-milU  whose  work«  are  contiguous, 
ind  the  ooal  ta  ran  immediatelj  into  the  yards  of  the  mille 
from  tba  mines."— ^T^urf/Mh) 

Aa  a  [teoceful,  proiiperous  conntry,  andistnrbed  by  rerolo- 
tkma,  war,  and  battles,  Mflbrds  but  little  material  for  tlie  his- 
torian, to  tliiit  groat  PitUbnrg  oo*l-rcgion  is  so  uniform  in  ita 
ttnta,  eo  simple  in  its  stmcture,  so  Iree  from  synclinaU  end 
tndcliuals,  and  yet  its  treiuuree  of  fuel  arc  eo  well  cxpoEcd  by 
tbe  Tulleys  whid]  cut  down  through  it,  nnd  it«  chunnols  to 
narkot  provided  by  Xature  are  bo  obvious,  that  but  little  is 
twiutntd  by  w»y  of  doinription,  and  nothing  is  left  for  coujeo- 
tnrst.    Its  prominent  pointe  are :  its  great  regularity  and  uni- 
btmlty  over  an  extensive  district,  the  exccllvut  (juality  of  its 
fOsl,  its  cheapuesB  of  production,  and  its  nnpamlleled  advantageft 
isrleEtg  tniosportation.      Tbo  emoky,  noitty,  bney,  iron-malcing 
tatjf  of  f'ittabn^  owes  its  existence  to  thi«  coal-eenm,  Dud  iu  s 
ibuactt'ristic  example  of  what  can  be  effected  in  a  re^^on  favored 
kf  Nature  with  a  great  supply  of  a  good  quality  of  eoal.    But  its 
iaSaenee  is  not  confined  to  so  liniitiKl  a  locality,  M  this  Is  the 
pisl  gmsKXttl  of  the  conntry.    Every  dwelling  in  nearly  every 
or  town  of  any  fizo  in  the  United  States  derives  its  light 
Pittaburg  coal,  while  those  in  tlie  roral  diatncts  are  in* 
ddrted  fur  tbeu*  light  to  Che  oil-wells  of  the  All^hany  Kiver 
ttd  Itn  fain(,itis  tributary,  Oil  Crock,  so  that  the  two  gri'4it  viit- 
lijiof  Western  Pennsylvania  furnish  light  to  tbe  United  States. 

J%a  Tjfvoer  CotH-Meamrm  in  the  MononyaMa  VdU^. 

Althnngb  the  large  Pittsburg  bed  wilt  supply  all  this  soc- 
bo  ef  cmntry,  and  a  vaxt  region  beside3>,  for  many  centuries 
tteome,  yet  we  feel  a  cnrioaity  to  know  something  of  thelowcr 
ttdnHawnres  whldt  mnst  nndcrlio  this  soutliwestorn  part  of 
•h*  Slate.  These  can  be  examined,  aa  they  lean  agatni^t  the 
•Brtcni  slope  of  the  Chestnut  lUdge,  at  the  baio  of  which  the 


TBB  PENX3TLVAXIA  RAILROAD.  SS9 

Situminout  Coal-FUld,  at  »een  aiottg  the  line  of  the  Pmn~ 

^gtvania  SaQroad. 
3ki  gKAi  Hue  of  travel  tlirmigh  tlio  Pciinsvlvaiiin  bitiinii- 
COKl-regiona  ia  \>y  tlia  railroad  from  Philadelphia  to  Pitts- 
Tbe  follotring  w  an  account  of  what  is  eocn  on  this 

One  of  the  most  interesting  places  along  the  route  of  the 
Bylvania  Railroad  is  Johnetonii,  where  aru  sitiutlod  the 
Cambria  Iron  Company's  Works,  whii'h  occupy  (lie  river- 
m,  and  are  overhang  by  cUfb  of  the  lower  coal-measures, 
lying  ncArly  horizontnt,  and  mined  for  co«3,  Iron,  aud 
lone,  through  to  the  ravines  behind. 
In  the  country  to  the  soutii  of  Johnstown  lie  the  beanti- 
ladu  of  Somerset.  It  is  a  wide  and  double  oo«l-ba«ia, 
ded  by  the  Alleghany  Mountain  on  the  east,  and  the 
b1  Ridge  on  the  we^t.  Through  this  Laurel  Uidge,  as  it  is 
I,  although  it  is  1,200  feet  high,  the  Conemaugtt  breaks  it» 
din-t-lly  in  front  of  Johnstown,  catting  a  gorge,  iho  walls 
rhich  are  coped  with  vertical  clifb  of  eonglonieratc, 
itiiig  the  traveller  into  tho  Bimilar  but  narrower  Ligonier 
ey.  Through  this  coal-basin,  river,  canal,  aud  railway 
m,  until  they  enter  a  second  gateway,  cat  through  die 
itnut  Kidgv,  a  mountain  parallel  with  Laurel  TTJll  and 
B  as  ht^b,  and  their  i^uuiniiu  about  ten  miles  apart.  Tlie 
i  of  the  luwcr  coal-tncasuree  only  Gil  tbe^  basins.  The  Pitta- 
I  or 'Westmoreland  oo«l>bod,  and  those  above  it,  have  been 
fit  away  from  all  this  Oambria,  Somei'set,  and  Fayette  (.-oiin- 
I  Only  one  small  patch  of  it  jb  left  on  the  top  of  a  narrow, 
latni  south  of  Bolii-ar,  The  Cliestnnt  Ridge,  which  bounds 
i»e«>iid  ml-loein  on  the  west,  is  the  last  of  the  inounlaitia. 
ymul  this  ]ie«  the  open  country  of  Wwtom  PennsyWania. 
e  coaotiy  iloog  ihe PennBylvania  Railroad,  wert  of  Chostnat 
■fi*.'aaImort  wholly  TOvered  with  tbcPittsbuigooal-bed  and 
»«san»(,vw  it.  The  traveller  will  see  alxiut  tatrobe  latge 
™»gs  Btaif  ia  this  wonderful  deposit,  and  it  is  bid  open  for 
j^j^"tiWi/ fho  potswi^tofGrecngbatg.  Descending  Tur- 
J^^  UraoatA,  coal-bins,  ooal-traina,  and  open  gangways 
*$  x»lxxin(^  multiply.  At  Irwin  Station  we  are 
?^^  £2&^  uoM  important  gsa-ooal  mining-region  in 


tSO    BfTUUIXODS  OOAL-RimiMn  or  WESTERX  PZSSS-TLVSSU. 

AiDCrkui.  The  bed  spreads  uortliu-anl  itbovo  water -lev 
nearly  to,  and  in  sotiie  p\a<KS  quite  to  and  bejond,  the  '. 
iiiiuctOH.  It  8pru»<Ii(  i^utliwurd  ttiroiigU  the  entire  West 
land  Count;?,  rising  and  falling  now  above  mid  now  Ix^uw  < 
water-level  of  the  rirerE,  now  6,  then  8  an<l  10,  and  finally  1] 
and  12  feet  tliiiJ:,  when  it  reaclica  Coiiiiclliivillu.  'Wustward  iB 
slowly  sinks  beneath  the  Greene  and  AVasliiugton  Connty  (PobO'] 
sylTania)  country,  only  to  rmppoar  on  the  Ohio  Kirer  and  i 
branches  in  Soutberu  Ohio.  This  amazing  luycrof  foatillzedt 
moES  and  oil  is  so  immense  that  the  whole  present  Itrituh 
trade  of  110,431,151:3  Ions  in  1871  mwild  be  supplied  from  it  al»Da,| 
and  in  Southwestern  Pennsylvania  alone,  for  more  than  a 
sandyears.  Throughthtswidetroasuryofwealthand  power,l 
PonnHylTaDJa  Railway  passi^s  a]]  the  way  fruin  whure  it  loaves  I 
Conemangh,  four  miles  from  Blairsville,  until  it  en  tent  Pitlaba^ 

"  At  Pitteburg  the  upper  cool-bede,  or  Pittsburg  seaiu,  are ! 
the  hilla  300  feel  and  nture  above  the  watc^Ievel.     Xmuerou 
incline  planes  connect  the  mines  above  with  the  railrviad  i 
steamboat  landing  below.    The  great  field  of  the  coal . 
BouUi  of  ttie  Oliio  River,  tliroiigli  Wasbingtoa  lad  Ctreonol 
ties,  and  through  the  Virginia  Panhandle.    Some  few  of 
hiji;ho»t  hill-tojw  north  of  the  river  catch  tlio  big  bod  and  uffa 
facilities  for  local  small  coal-trades. 

"  From  the  great  bed  down  to  water-lerot  at  Pittsburg,  1 
hUl-aidcfi  arc  formed  of  the  Uarron  Hoasures,  witli  a  few  tliia 
wonhlesa  seuiiB  <^  ooal,  and  a  great  thickness  of  rod  sliali 
which  color  all  the  roads  and  fidldH  and  railroad  cutUngs 
of  Grant's  Hill.    Cnder  water-level  at  Pittsburg  the 
barren  of  ooal  for  a  depth  of  about  £00  feet    At  SOf>  or 
feet,  ahalYs  sunk  in  the  river  bottoms  begin  to  strike  the 
beds  of  the  lower  ooal-system,  which  rise  in  going  up  the 
ghany  Kiver  antil  they  get  abow  wnter-lcvol  at  fVeeport. 
lower  beds  come  out  atKittanuiiig,  and  finally  the  bottom 
of  the  coal-meseures  reach  the  eort'ace  at  Brady's  Bund."- 
the  UniUd  ljM«  S<alroad  and  Mining  Jttgitilfr,  Philaddi 

As  a  general  review  of  the  moet  important  r^ons  of '. 
sylvanta,  iu  an  economical   aopoct,  or  thoM  producing 
iargett  quantities  nf  coal,  the  following  diviaiou  may  bo  made  < 
tbo  whole  field,  producing  in  all  24,000,000  tons. 


A  OENEBAL  SDKVKT. 


Ml 


1.  TliQ  onUmcitv  rtgfun,  wbicli  prodooed,  in  1671, 15,000,- 
OOu  uim. 

2.  The  Bemi-bitumiaoni  regions  ol'  ItloMborg,  IturclaT, 
Mclatyre,  Snon'slicMi,  Plullipsburg,  Johnstown,  and  Broad  Top, 
wlUdi  in  1S71  iirodiiocd  about  S,000,O00  tons. 

3.  Tbc  bituiiunons  region  on  the  Une  of  the  PhUad«lphi«  & 
Erie  Rftilroiid,  <>r  West  Bmiidi,  prodnciug  100,000  tone. 

■L  Tlie  block-coal  region  i4  Ifurcer  Connty  and  vicinity, 
abuul  £<  10,000  tone. 

B.  Tb«  Alleghany  Valley  region,  about  400,000  tone. 

6.  The  '\\''eMlmore1and  gafr«oal  region  on  the  Pcnnsvlvania 
BaOroad,  iML-ltidingonly  the  coal  carried  en«twurd,l,lMMt,t  KM)  tons. 
*  T.  The  Pittflbuig  coal-trade,  inclnding  that  conRiimed  nC 
PHtsbarg.  the  whole  being  about  4,000,000  tons,  derived  from  : 
(I)  the  Monoiigabcla  Niivigatioii ;  (i!)  tbc  Connellsville  cokI  and 
egica  region  ;  (3)  ftoiu  tlie  river  below  Pittaburg ;  (4)  tlie  PitU> 
liarg,  Cinciiinuti  &  St.  Loui^  or  Panhandle  Railroad  :  (5)  the 
FHmaylvatiia,  and  other  railruadd;  (0)  the  Littlo  Saw-mill 
BaUrosd  ;  *n<l  (7)  the  collieries  above  Pittabnrg,  iiAod  without 
pMsiog  over  any  of  the  great  lineR  of  transportation. 

TbofuIlBtatiBtlcaof  liacli  region  will  bcgiron  in  the  Appen- 
dix, and  a  lawofPennBTlvaniadatedMay  9, 1871,nowprovidM 
fur  the  pnblicittioii  by  the  State,  annually,  of  a  fiill  ncrount  of  the 
mincriU  eloliatica  of  Pennsylvania,  tspMially  ttioHU  of  ou<al. 

COSCLDSIOS. 

It  would  1)6  tedious  and  unprofitable  to  the  general  reader 

lo  ifirc  a  multitude  of  further  dctaiU,  wliicb  might  he  collected, 

(*  wliai  Iwve  been  given  have  been,  from  the  ponderous  volumes 

■f  Itogure'e  final  report,  aa  well  as  from  bis  eix  aonaal  rejHtrte, 

uil  from  other  aoorcoa  of  a  later  date,  of  the  vast  body  of  coal 

'■;  tillfl  this  western  part  of  Pennsylvania,    Whole  counltea 

-,   jLjvcred   with  coal-seaina  of  gnuitor  or  less  tLii-kne«g,  In 

quantities  to  which   tlio   hadmeyed    phrase  of  inexhaustible 

alight  Itc  ap|tlic(l  without  exaggeration.     But  as  it  ie  not  here 

^'Ti'ii.iaed  to  colluct  for  the  iim  of  future  gonvrslions  minute  [lar- 

r«  of  our  niiaeial  resourcea,  hut  rather  to  give  a  picture 

iig  prceont,  it  will  l>e  suffiL-R-nt,  at^  givingtbooo  geu* 

.1  urea  of  the  whole  n^on,  lo  refer  to  tlie  statiatios  of 


tS2    BITtriUXOtTS  COAI^SOtOKS  OV  VniKTBRS  TSSVSYtrxmi. 

thoM  |>srticu).tr  district*  IVotn  vhicli  tbo  coal  wo  Arc  now  nnt 
ta  derived,  as  giveu  in  tlie  latter  part  of  ihia  roliiiop,  nnd  to  d 
spcciiil  iiccouiittt  iilready  given  of  thoHu  locslitivs  which  a  lirj; 
pixxltiction  Becius  to  have  entltle<l  to  a  more  detailed  uolJoct 
the  oV>j«ct  tUrougliuut  being  to  trmt  tlio  snljjcct  with  ini. 
rofeninov  to  bueiuv:^  ibiiii  to  »cieiioo. 

An  examination  of  the  situation  on  the  map  of  Uic  arcnoH 
to  market,  uud  of  the  situation  of  the  seversl  productive  n- 
g[oii«,  v'ill  show  the  reader  at  ft  gbmco  what  vonr  bi^  oMit- 
regions  of  the  State  are  as  yet  entirely  undcrcloped,  except  tar 
tbf  very  small  quantities  reqniined  fur  duiucfttic  nso  tliroo^Mt 
n  tliinly-jwpulated  comitry.  The  official  HtAtJtttics  kIww  Imw 
really  small  is  the  coal-trade,  and  how  mnch  it  is  over-estiflulat 
in  tho  etatemoQts  often  pablished,  wliich  are  geocntllT  tb* 
result  of  mere  surmise. 

In  examining  the  reports  of  geologUts,  and  other  deso^ 
tiona  of  many  of  tlie  dietricU  as  they  exktod  but  a  few  jtm 
ago,  and  comparing  them  vith  the  i>re«ciit  development*,  n 
caniiot  but  notice  that  new  Beanu  of  coal,  or  those  of  larger  lin 
ftntl  better  qnality,  or  adapted  to  special  uses,  arc  rapidly  \mf 
discovered ;  leading  to  the  tJnir  inference  that  in  many  of  tbnc 
secluded  rnlleys,  or  buried  in  profound  stillneeB  in  the  toofn- 
t«]n>1)aun8  of  oitr  roadless,  wildemcHs  countiy,  there  maflM 
now  r^xising  other  unsuapected  miiienl  tn.'raRureii,  ovuii  as  val 
uablo  08  thai  wonder  of  the  ago,  petrolotwi,  n-hidi  may  at  mom 
distant  day  give  rise  to  other  Scnntons  and  Pittsburgh,  or  por 
haps  TituAvillee  and  Corrys.  Projier  examinations  with  a  vie 
to  their  discovery  must  be  made  on  an  extended  scale,  aw 
these  the  greatest  of  the  mincrat-produeiog  States  {Pennsy 
vania)  supinely  refhsea  to  nndcrlake. 

•  One  of  the  most  fortunate  drcnmstancee  for  the  reaou; 
of  this  western  portion  of  our  State  is  noticed  by  Prof.  Itogcn 
ariMiug  out  of  ite  peculiar  geological  structure,  and  to  be  fouu 
in  tlte  universal  rolling  outlioo  of  its  Burfiue,  which  is  error] 
where  trenched  by  ravinee  and  by  mftro  or  less  deep  valloj 
the  result  of  an  exteosivo  denudation  by  water.  TIud  fcutu 
gives  IIS  ready  aec«M  to  the  strata  and  all  their  contents  whtc 
lie  above  the  lowest  level  of  the  coantry.  This  peculiar  get 
logical  and  toi>ographical  structure  of  oar  coal-fields,  aflbr>liu(f 
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Tciulr  Mcew  to  tlie  ooal,  is  of  graat  importance  for  the  pnrpoMB 
of  its  development. 

-  Aiiu-ricttiis  aro  MineCinHw  chargcabte  vrith  dntwing  exag< 
gersled  pictureB  of  tlieir  great  resoorces.  Bnt,  in  all  eobemoes, 
the  coa]-flclt]«  of  Pono^IvanU  may  witli  proprivtj'  be  onlled 
miigitificont.  Tbey  nre  Mtunt«d  within  a  reasonable  distance 
nf  tlie  seaboard,  near  tbe  largest  population  and  tLc  laigwt 
dli«6,  and  wtiero  tbo  cbeapott  tranaportatioa  by  land  and  water 
oui  bo  obtained.  There  is  no  coal  &rtlier  east  or  farther  nortli ; 
"  tbe  geological  revolntions  which  Imvo  robbed  other  States  of 
miucrul  fuel  huvo  loft  her  In  poBSCMioii  of  t>oine  of  tlic  largest 
and  richest  ooal-fielda  of  which  any  country  can  hoaet."  Observe 
llieir  immenso  extent,  the  wide  range  and  great  tliicknofis  of 
maay  of  tho  ooal-seams,  the  great  variety  in  t)ie  character  of  tlio 
minoriil  itaelf,  showing  every  known  gradation  from  the  hardest 
to  tbe  softest  anthracite,  several  varieties  of  somi-bitumiuotie  and 
STory  ]>oaHibh.'  valuable  variety  of  bitnniinoiis  cool,  shading  off 
frem  the  5<eini-bitummous  to  the  moderately  and  np  to  the  highly 
iMtaminoiis  or  mo«t  gaseous,  the  caonel-coabij  and  finally,  on  our 
iwatbwesteni  borders,  that  uotliing  may  bu  wonting,  wo  liare 
lbs  hard  ipllnt  or  block  iron-smelting  and  steam  coal  of  the 
Udver  district.  Tbe  excellent  qualities  of  all  theeo  coals  is  a 
pnnt  which  wo  cannot  rwlize,  until  wo  eeo  and  uao  the  c-onla 
of  the  Weelem  States  so  heavily  impregnated  with  sulphur  and 
mtr.  Tlio  dryness  and  purity  of  otir  Pciingylvania  ooals  are 
Ini-atnablo  qualities. 

But  it  must  not  be  forgotten  that  all  of  those  mineral  riches 
iranld  bo  nothing  in  tbetncclvcs,  for  Spain  is  said  to  possess 
ma  of  tliu  beet  coal'Sclds  in  Europe.  Forlitnately,  the  Feuu- 
irlvania  coal-region,  that  vast  storehouse  of  latent  power,  is 
found  in  a  oonotry  with  a  good  government,  where  the  laws 
)initeetiDg  mon  in  their  rights  and  property  arc  n-oll  and  Cdth- 
Ailly  Qxecnted,  inhabited  by  a  Christian,  odocated,  and  ent-i^gotle 
peofJe,  with  a  climate  the  best  calculated  for  the  development 
iif  lliu  nu-rital  fiii^iUiot  nnd  pliyMiciil  powers  of  man,  where  the 
prvduiuinitut  rcligiona  belief  inatiU  the  best  moral  priuciplcg, 
wh<'ru  labor  of  all  kinds  is  honorable,  and  where,  in  the  le^^ing 
i'[  imiHirt  dtitie*,  tliat  pro[jer  dt-f^rue  of  protection  U  afforded 
which  is  due  to  her  industrious  and  enterprising  citijtene. 
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DO  otber  goologist  hae  ever  adopted,  but  those  who  are  oblignl  to 
DM  hu  roport.  Those  wlio  have  Btufiie<i  the  sjistfiD*  of  gwology 
ID  common  uav  nitut  (>rovi<]e  thomselves  witlt  a  k«y  by  which  to 
miuUte  the  Peuusjrlvsuia  Burvuj,  euch  as  that  given  on  page 
11$.  If  We  ever  Iiaro  auuther,  it  is  hoped  the  gvolu^cal  terms 
and  pbrNMM  of  the  daj  will  he  used.  The  following  li»t  incUidoa 
the  namea  of  all  the  aeeista&ts  of  Prot  H.  D.  Rogers,  vli:. : 
John  F.  Frazer,  Jam€«  C.  Booth,  Samuul  S.  Qaldvman,  Alex- 
snder  JUcKiiiluj,  C  B.  Trc^u,  James  1).  Whulpluy,  Alfred  F. 
Oarhy,  II.  B.  Holl,  .lamee  T.  Hodge,  R.  M,  Jadtion,  W.  H. 
HeDderaon,  P.  "W.  Sht-afcr,  TowaBoud  Ward,  W.  H.  Boyd,  J. 
P.  U»loy,  John  C.  McKinney,  £.  Desor,  Robert  E.  lioger», 
W.  B.  Kt^era,  A.  A.  DaUen,  Leo  Lce<iaonnix,  H.  W.  Poole,  £d- 
nrd  Haldeouui,  Horace  MoKcr,  mid  Abrtin  U.  Boyf'.  Among 
UiMO,  aevoml  names  will  be  recognised  of  those  who  have 
baeetne  eminent  in  the  scientific  world. 

Tho  following  sketch  of  the  part  pvrformod  by  eomo  of  the 
ptiDci{)Al  a«aUtaMt8  in  Uiis  State  Geological  Sur^'ey  it  by  one 
uf  their  own  number : 

"  This  iminenee  work  of  nearly  2,000  pages,  magniticenlly 
Olaftratud  with  niape,  MCtions,  and  piclurca  of  all  kindo,  to  tiio 
BOinbur  of  nearly  I, (HI)',  is  the  ronilt  of  the  toil  of  many  men, 
for  many  years.  .  .  .  Whclpley  unfolded  tho  mysteriona  gtnict- 
un>  of  the  antlirndto  region:^  bvlon:  unknown ;  Huidcrtoa 
ud  JfoKinley  traced  out  all  the  beautiful  intricacies  of  the 
Upper  Silurilui  and  Devonian  country  of  Middle  Ponnsyl- 
Tida ;  Hodgo  gave  ua  tlio  first  grand  coup  tPttU  uf  the 
bitaminona  coal-basins  for  ^0  mUee ;  Sheafer  worked  out 
tbe  details  of  the  ro^ons  which  AVLelploy  was  the  first  to 
toaprebend ;  Jackson  ooitBtnicted  the  schunio  of  the  Upper 
OOi)*raeasurea  of  tho  Weet,  and  studied  the  Silurian  and  l)ev> 
bian  belto  of  Centre,  Huntingdon,  Blair,  and  Bedford  ;  McKin- 
Dcy,  Boy6  and  Hull  tnu^iht  us  what  we  know  of  the  lower 
Dial-uWASDTca  of  tho  Alleghany  and  Oltio  River  regions,  all 
u'l.rkiug  with  Mlt'taught,  unne&iiitcMl  ektll,  with  a  zeal  which  in> 
l^nrod  their  K-ience,  and  a  genius  which  overcame  all  the  ob- 
ilaclea  to  knowledge  at  that  early  day.  Tbe  brilliant  overture 
Id  the  stir%'oy  was  by  liootli  and  Frazer,  the  noblo  fco^md  act 
bj  Dvor  lind  Lwqncreux,  and  the  fine  completion  of  it  in  true 
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artistic  stylo  by  D«leen.  The  Trriter's  (J.  P.  Lesley)  ttamo  J 
been  oraMid  froai  tlio  iiinp  of  Ptiiitttyh'atiia  which  he  alone  cc 
Btructed  Aiid  oontpiloi),  from  tlte  tbirt«ea  gri^it  soetioo);  ftcru 
the  State,  the  very  style  of  which  he  was  obliged  to  invcti 
iVom  nil  the  Tortical  fitictioiis  uf  tbi*  coal-nieiisurcs  which  he  va 
tlie  first  to  proiwM)  Aiid  alone  execut«(l,  from  tliu  huuflro«3»oJ 
illuBtrations  of  the  geology  of  tlie  Stale  which  he  re^lrev,  sorni 
IVom  hiH  own  ori^inAl  iioti'«,  many  from  the  Ado  dtegnuiw  U 
^Vhelplcy  (diagrams  imifjue  at  that  day),  and  nuny  more  frov 
the  less  perfect  peo-«nd-pencil  sketches  of  other  members  of 
thoHtirvoy,and  ,  .  ,  ,  hio  name  is  ntUehcdoiico,  and  only  i>a« 
and  that  in  coiomon  witli  two  other  nsmesL,  to  the  map  of  tit 
antliracite  region,  with  whidi  he  lutd  nothing  whatever  to  d< 
nwcr  having  vucn  it  until  it  was  pnblished."— (Prdaoo  to  til 
Iron  Manu/adurer'a  Guide.) 

All  th«  appropriations  made  by  the  State  for  tbo  stirre 
from  1836  to  ISji,  appear  by  tlio  statute  lawstoIinvonmounK 
to  $1 11,570,  of  which  $34,7^  was  tor  the  publication  of  tl 
report,  leaving  only  $76,8^0  epont  in  making  tlto  survey  itse 
Unfortunate  iis  wa«  the  delay  attending  iu  publk-ation,  and  tl 
loss  from  the  failnre  of  the  first  contractors  for  printing  tl 
final  report,  yet  the  State  has  never  before  or  since  derived  i 
nmoh  benefit  IVom  the  cxpenditnre  of  the  »ame  sntn  of  niune 
Ho  State  now  so  mscb  needs  another  geological  sorvey  ob  Pen 
sylvania.  The  four  great  States  west  of  her,  Ohio,  Indian 
lllinoiti,  and  Iowa,  liave  tuldcd  wonderfully  to  their  kn<>\rle<1j 
of  tlieir  mineral  wealth  by  recent  geological  6nr\er6,  all  no 
nearly  oompleted.  It  is  confidently  hoped  tltat  a  similar  wo: 
will  again  )>o  undertaken  »t  an  early  day  by  this  the  gnatt 
of  the  coal-producing  States.  The  information  contained 
this  volume  sliould  ci«ate  a  do^ro  for  more. 
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Tnx  CamberUnd  (Maryland)  ooal<reg)oR  is  one  of  the  mcwt 
m^olUat  of  the  bitaininons  ooal-regions  in  Aincrico,  o»  ao- 
t«iint  of  tbe  good  ijuality  of  ito  coal,  the  nnnsoal  size  ot  the 
Ud,  and  tite  liir^^c  aiuount  of  it«  prodtiction.  Tlio  a^TCgBt« 
Icnugo  of  tliis  district  eince  tbe  beginniug  of  ita  coal-trado  ia 
*I^M,6S5  tons,  and  that  of  tJic  year  lS7d  was  2,355,471  tons. 
Hu)  coal  batt  n  world-wide  fame  aa  an  iroQ>iiiakiitg  nud  ateain 
saL  Every  occan-Etcanior  ueco  it,  except  only  tboee  of  tbe 
(Tdted  States  Sivy,  witleb  all  btini  aiitlinicIte,on  account  of  tbe 
ibHDCe  of  smoke,  whieh  would  betray  the  vicinity  of  the  vcft- 
nk.  Every  railroad  compauy  eoutb  of  Peunsylvania  and  east 
«l  Albany,  Kcw  York,  uses  thia  coal  in  Ioconiotive«.  It  i»  tlie 
pbIj  b1sck>iuiitbH?oal  oo  tbe  seaboard,  and  it  is  quite  extensively 
tued  for  ste«m-purpoees  generally. 

Tbig  diaptcr  nugfat  witb  propriety  have  been  placed  next  in 
unler  after  that  oo  the  Bemi-bittimiuous  districts  of  Fennsylva- 
bi.  As  before  explained,  tbe  Blossbur^,  liaUton,  and  Towauda 
dioriot,  in  Nortbcm  Pennsylvania,  the  Snowshoe  and  PliiUips- 
Urg,  in  the  oontnl  part  of  tbat  State,  and  tbe  Broad  Top,  to- 
geUtiU'  witb  tbia  CamberUnd  ba»in,  are  Uie  moct  eaatcm  and 
■ppareutly  outlying  detached  fields  of  tbe  great  AJleghany 
Uluainoiu  cunl-fumtation  of  the  Uiiitod  Statea.  Tboy  occupy 
tlia  Uitvnnediste  zone  between  the  anthracite  and  tmo  bitiiini- 
uniia  oMil,  running  in  a  nortlms^t  and  i-outbwcet  direction. 
(&#  miniature  map  on  page  IS^.)  They  all  produce  coal  of  the 
lUtc  general  duracter,  witb  nearly  tbo  same  analysis,  being 
the  doso-bumtug  specie^,  or  the  lcin<l  wbicli  cakes  or  molts  in 
taramg  to  a  greater  or  less  degree,  forming  *  crunt,  or  what 
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IS  call  a  hollow  fire,  and  in  America  it  U  cAlled  setnt- 
liiuitis  oo«l.  It  bafi  ticvor  becu  found  in  any  other  locality 
ia  tliu  UiiitoJ  States  except  in  ttiis  ningo.  Tiiu  opcin<buniiug 
Uoda  of  bituroinooB  conl,  whicb  are  prgdiiced  farther  northweiiC 
iban  tliutte  rt^onii,  bura  with  a  moro  estengire  fiatne,  which 
pMMM  Truulj-  tlirougb  tJie  ooolg.  Thin  Epci-iva  of  oonl  >it  BiiOL-ially 
adapted  for  niannlactnring  pnrpoeea  and  for  generating  eteam, 
and  tltu  iiuantitr  (.■onsimuxl  iii  any  locality  wlicrc  it  is  accoeai- 
blu  ionna  a  reri,'  fnir  measure  of  the  iiidiutrial  and  productive 
peatneas  of  a  couatrr. 

Thi9  Cumberland,  or,  as  It  is  eomctiim.'S  cullcil,  tbu  FroHt- 
borg,  ur  Ucoi^'s  Creek  poal-lield,  ia  situated  in  Allcgbnnjr 
Ckianty,  AUrjrland,  and  occnpiee  the  eastern  part  of  the  Btnall 
Irfingtilar  territon'  w)iicb  forma  the  wcEturQ  extremity  of  tbnt 
Suto.  'While  Ibu  llallimore  &  Ohio  liaihvad  f»Uon-s  the  Pu* 
toniac  Hirer  from  Cumberland  weetward,  the  Cumberland  & 
Ponnaylvanla  Itnilroad,  as  it  ix  callul,  whicb  }ui»(cd  tlirungb 
tbs  eoal^ro^oD,  nms  from  Cumberland  nortliward,  and  then 
Hatb«e6tn'»rd,  after  poeeing  through  a  remarkable  gap  of 
Wills'  Moont,tin,  d  locidity  n-bicb  is  aa  interesting  to  the  geolo- 
giil  aa  It  in  iuipoeiug  to  tltc  trnvcllur.'  The  width  of  tliis  gap 
{b  Mtiitiated  at  about  500  feet  to  tbo  base  of  the  mountains, 
tJie  dint:iriL'0  tliroiigb  tlic  mountain  bcin^  more  tlian  a  mile, 
Uui  It  funus  nil  excarntion  of  upward  of  H^tO  feet  in  depth.  It 
h  tba  natnial  outlet  for  the  united  watcre  of  Wills*  Croeb, 
tad  J(-nnin^-'#  and  Bnuldock's  Kuiiii,  tluit  empty  into  ihu  Po* 
tomac  at  Citniberlnnd.  The  rocky  Etiata  that  prcecnt  them- 
nlv«e  in  thia  gap  are  very  iutcrcatiug.  On  tho  southeast  side 
(if  tlio  monntain  tho  eiimmit  \»  reached  by  a  gradual  ascent 
ttrer  a  eoarse,  grayish  Bundstone,  superimposed  upon  a  red 
MUlditonc,  thu  gnulo  of  the  ascent  indicating  tbo  ineltnation  of 
die  itrnta  at  an  angle  of  about  30°.  At  the  enmniit  tho  strata 
■re  horizontal,  ur  nearly  ho,  ororlyiog  a  preuipiee  uf  about  304 
bet,  at  Uiu  bottom  of  which  is  aa  extensive  talus  uf  fallen 
phoea,  reaching  to  the  bottom  of  the  gap.  On  the  northwest 
dik>  tliv  Mtmta  of  grajlsh  sandstone  lu-e  nearly  vertical,  as  if  they 
tail  buen  forcibly  com[>roHsed  agniiixt  tho  flank  of  tho  mountain, 

'  tbc  lUu  for  >  poctioa  of  tb«  (opogmpli;  ami  gMlogr  of  ll;li  cliitpUr  mv  <U- 
■tnd  booi  iW  ropert  of  VroL  Duml«l,  Ibe  Slate  Ucotoglit  of  ItkrrluiiL 
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Thu  Frogtburg  or  Cumborland  coal-basio,  tUo  mo«t  mte; 
ing  and  important  featiiro  in  tho  g«olog;  tud  pbjucal  goognpb 
of  Uiifi  country,  \m  reached  tbrongb  this  gap  of  Wflb)^  Uoua 
6r8t  bj  Uie  valley  of  Bniddook't  Kun,  by  ttic  nulroad  of  tbi 
CtunborlAnd  Co«>l  &  Iron  Company,  IG  miles  in  lengtb,  to  tlicl; 
Diinc«  on  DnnV  Mountain,  in  tlic  nortlica&t  part  of  tbo  L'oal 
field,  east  of  Frostbnrg,  pursning,  for  a  part  of  tbe  distamie^  Uu 
rout<!  of  tbc  old  National  Itoad  or  Tumpiko;  or,  secondly,  hy 
aacending  WilLt'  Creek  to  where  it  receives  JenniogsV  UiiD, 
whoro  the  CuuibvrUud  &  Foonsylvanta  Itailrotd  foUoit'S  iU- 
ravine  by  awitch-bock*  and  heavy  grades  to  a  snmiuit  al  Frori- 
barg ;  and  then,  after  pasdng  a  tnnnel  through  a  rldgo  in  that 
Tillugv  nhtcb  coIln<^cU  Dau'e  Monntain  and  tbo  Great  ^avago- 
Monntnin,  it  de^ocitdfi  through  Uie  ^*alley  of  Georgi-'x  Crwk  to 
t}ie  Baltimore  6:  Ohio  Railroad  at  Piedmont,  on  the  Potoouo 
Biver.  The  longth  of  thi«  niln>ad  is  34  miloe.  By  botb  of 
these  routes,  on  Cmddocl^a  Knn  and  .Tcunings's  Bon,  the  pr»- 
domlnant  roclca  obeorvod  arc  enc-riiiitiil  limcHtonee  and  red 
eandatones.  The  coat-rc^on  can  also  be  reached  by  the  I^ltl* 
more  &  Ohio  liailroad  route  from  Cumberland  along  Uie  Poto- 
mao  to  Piedmont,  Si  mile*,  and  tbonco  retnroing  by  aeconding 
Geotge's  Creek. 

Tbo  eitnation  of  the  Cnmbertaud  coal-basin  is  betWHH 
Dan's  Hountain  to  the  cast  or  twuthcnst,  and  Sa\-agc  Moimfl^J 
to  the  wei>t  or  sortltwcst,  and  the  limits  of  the  Big  Seain  ex 
tend  within  the  State  of  3Iaryland  in  a  ^ntlmcst  direction  SO 
milca  in  length  with  an  average  breadth  of  4i  miles,  but  vitih 
out  covering  tlie  whole  of  this  area.  There  is  a  transverse 
ridfn-,  A»  beforo  stated,  nearly  ns  high  ae  the  {trinoipal  tnouD' 
tains  mentioned,  upon  which  Frostbnrg  stands,  connecting 
tbo  two  mountains  just  named,  aad  on  whldi  the  old  National 
Hoad  wsii  built.  This  divideti  the  hfisin  into  two  nneqnnl  parta, 
and  detennines  two  distinct  and  oppoeit*  directions  of  drain' 
agv,  and  two  different  rentes  to  market  for  the  ooal  produce^ 
En  these  different  parte.  The  northern  or  eastern  portion, 
which  is  much  ttiu  smaller,  occupying  about  otib-foiirtli  of  the 
whole  basin  in  Maryland,  is  principally  drained  by  Jennings' 
Run,  which  takes  its  rise  at  Froetbutg,  and  rcooivos  as  tril> 
ntarics  on  the  north  aidi^  fVom  the  Savage  Mount«iii,  Cronben) 


TOPOORAPUY. 


Ml 


Ban,  "Vrorkman'a  nnd  JCatUngly  Runs  and  Weller's  Brwich, 

ud  frum  tUi'  Dau  Mountain,  on  Uie  south  side,  Trotter's  Bun. 

Tliete  all  uiiiUi  within  t]ic  haeiri,  mid,  flow-iug  through  a  gap 

between  Dan  and  Piner  Mountains.,  Snnllj-  empty  into  Wills' 

creek  thrcu  miles  north  of  Cuinberlsud.    The  coal  mined  east 

of  the  Froslbur^  »UTiiniit  deoceuds  tlie  milroad  to  Cumberland. 

Bradd'H'k'ii  Uun  alun  takoa  itd  Hiie  near  Froatburg,  and  in  tliC 

bOTtfaem  portion  of  the  ooflJ-basin,  and,  receiving  Fre^lon's  Ran, 

lewi  eiuitvrly  through  a  gap  in  l)iin'»  Mountain,  nud  empties 

likewise  into  WiiU'  Creek  two  miles   north  of  Cumherlwid. 

tlio  coal  of  tlie  Caroberland  Cosl  &  Iron  Compimy  descends 

t^ir  railroad,  before  dc»crihod,  by  thit>  route  to  Ciiniherland. 

The  dontliem  portion  of  tlie  basin,  forming  throe-fourths  ot' 
ti*«lii>le,  is  drained  by  George's  Creek,  with  its  numerous  trib- 
MiliH  both  from  the  I)ftn  and  S«vago  MountAius,  tho  priuni>Al 
(fwhich  lateral  streams  going  westward  are  Xetf^,  KIk-Lick, 
BUTs,  Jackson's  and  Moore's  Runs,  that  rise  in  Baa,  and  Win&- 
tromer'B,  Wright'is  Squirrel  Xeck,  ICoouIz,  Laurel,  Bartlett, 
niUill  Runs,  that  cotno  from  Savage.  The  whole  length  of 
(ieo^a  Crock  is  i2  miles,  and  it  empties  into  the  Potomac  at 
IMtlonI,  i'i  miles  above  Cumberland,  or  ^OC  miles  by  the 
lUdmorc  &  Ohio  lUilroad  weot  of  lialtimore.  The  coal 
tiati  on  George's  Creek  descends  the  Ouniherland  &  Fonnsyl- 
nali  lUilroxd  to  Piedmon^  and  passes  thence  by  tiie  BaltJ-' 
B(tfD  &  Uhio  Itailroad  to  Baltimore.  The  great  imporlanco 
<t  this  coal-region  is  a  snfficicnt  justification  for  those  details 
<f  ill  %-iirtoU8  localities.  Id  the  coal  world,  these  creclu  aud 
nu  hare  the  same  importance  as  Uic  t'^motu  streets  ot  our 
kl^  citieii  have  in  the  commercial  world. 

The  Btnirturu  of  this  coal-basin  is  simple,  but  very  inter- 
Ming  as  a  geological  «cudy.  It  rumintU  ue  of  tho  anthracite 
Wnis  In  tia  bounding  ridges  of  steeply-inclined  strain,  but 
'^en  tlio  resomblanoo  ceases.  For,  whereas  the  anthracite  ha- 
■in*  tn  cnnoo-shapod,  narrowing  and  rising  at  tho  ends  where 
llw nuan tains  are  closed  up  together,  sipiei.u'.iiig  tho  coal  up  to 
*}(niH;  on  tlio  contrary,  at  Cumberland,  the  two  mountains  are 
Itafld  throughout.  The  truugii  being  thus  leH  oj>cn  at  tlie 
«i4»,  tlwn-fitre  when  the  work  of  denudation  began  tlie  waters 
itUed  at  tho  FroBtbnrg  summit  as  the  continent  wa^  eleratod, 
le 
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and  the  grt^t  conl-««am  was  wasted  avty  in  both  dlrei- 
The  connecting  ridge,  extending  from  Dao  to  SnrHgeMoniAiutu^ 
ntnint  a  fiitl  HCL-tioit  of  tliu  great  coal-bed,  extending  ftvia 
ntonntain  to  iiiuuiitftin.  Tliis  bodv  of  coal  iii  nboiit  four  tnil« 
in  widtli,  or  in  »  northeast  and  eouthwcHt  direction,  and,  u  Ott 
coni  here  uiuet  bo  mined  by  sliatls  rcgoiring  hoiittingnnd  jKimp- 
ing,  txiinjtnrntivciv  little  mining  Ima  a^  vet  been  done  in  Uiif 
portion  of  the  field.  An  exsminatiou  of  the  ncoomponjiiif 
map  will  show  how  the  valley  of  George's  Creek  is  cot  down 
tliroiigh  tlic  Urge  cunl-bed,  leaving;  first  two  narrow  licldl,  OM 
on  each  eide  of  the  ralley,  in  which  the  ont«rapeof  the  coil-M 
become  higher  und  higher  on  the  liill-Aidcs  a«  yon  proceed  Era* 
Frostburg  to  Piedmont,  lateral  Btrcsms  finally  oven  sopantlBf 
theee  into  Bmallor  detached  cool-fiolde. 

As  to  the  internal  stmctiiro  of  thi«  basin,  if  we  enppoKi 
transverse  taction  of  it  to  be  made*  it  wonld  be  foiind  lo  cx* 
hibit  a  8ucoc£«on  of  nltcrnuting  etratBt  of  Tsrious  thickness,  ot 
SUidetoneft,  )t]fttc«,  coal,  irun-ore,  firo-clay,  and  liinestoiHi,  dl'' 
pwed  in  a  moderate  curre,  and  filliog  tip  the  rnltoy  betwced 
tlie  tn'o  prominent  ridges  de&ignated  as  Savage  and  Dan*^ 
MouDtainit.  The  Frofttbtug  summit  is  1,300  feet  above  Out*-' 
bcrlnnd,  and,  for  some  distance  on  tlio  southwest  side,  the  coaV^ 
Btrnta,  not  having  been  interfered  with  by  denudation,  cxtcn£^ 
in  a  trough-like  form  for  imderground  across  the  valluv  fw' 
mountain  to  mountain,  but  at  the  extremities  of  the  baein,  a 
before  remarked,  where  the  ralley  is  cat  dovm  to  a  grc«t  dopi 
the  main  eeam  crops  out  at  somo  clewtion  on  thu  sides  nf  tl 
valleys.  Hie  surface  of  tJio  boiiin,  of  conrno,  is  irregular,  bei' 
intersected  by  deep  ravinee  formed  by  the  streama  and 
tlutt  traverse  it.  George's  Crcok,  in  a  distance  of  17  miles  ani 
in  a  longitudinal  direction,  has  scooped  out  Its  bci^l,  or  m' 
some  more  general  and  powerftil  excavating  cause  h.ts  cii 
down  through  a  mass  of  rocks  l.SJaO  f««t  deep,  carrying  awa; 
an  imtncnnc  imiount  of  the  coal-field.  The  same  Is  iho  cilso  at 
the  Jennings VRnn  end  of  the  field,  while  at  Braddoclt'a  Run 
SDull  portion  only  has  been  removed  ;  because,  flowing  latomll; 
it  soon  Icavcii  the  oo«l-bn»!i).  Other  lacerations  of  the  coal 
have  been  produced  by  the  lateral  streamB. 

The  Potomac  River,  too,  enters  the  bn^  at  ita  south 
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oxiremity,  cuttin|c  Uiroogh  it  diagonallr,  and  cnnying  off  part« 
of  tli«  prindpaJ  upper  beds  of  cosl,  but  not  alTccting  tlie  dip  or 
Itione  of  those  tbat  rcninin,  ns  tho  Eomo  fiitc  14-fc«t  Mam 
I  soun  on  George'i*  Croek  is  fniimi  on  the  Wost  Vii^ginU 
■ide,  high  up  on  the  mountain  at  the  Uumpeliire  &  Baltimora 
Coinpiiny'fi  mincs  above  Pifdmonl,  1,'HKi  fwt  iibovc  the  Bnlti- 
owru  6:  (_>bioIUiiroa<1,  nhowing  thnt  the  Bcam  wan  ont-e  contln- 
QotM.  The  only  consolation  for  these  great  kiBsee  of  parts  of 
Um  coal-licld  is  found  in  the  fiicititii-«  funii^hod  for  exploring 
and  mining  o]>enitioni<. 

There  in  n  very  j^reat  regularity  in  tbi.<(  coal-basin,  as  faults 
or  seriooa  dislocations  do  not  occur.  The  soil  ia  excellent, 
jielding  good  crope,  and  the  country  is  well  tinihcrud  with  oak, 
phie,  locuat,  and  other  timber,  which  are  .valuable  for  mining 
pcrpoaea.  The  appearance  of  the  country  is  very  good,  and 
there  is  no  coRhn^on  more  inviting  to  the  tourii^t. 

7X*  Coal-led, — The  seama  of  this  speciea  of  coal  nrc  slwnye 

llitnuer  than  ihe  anthracite     They  rk  generally  found  in  posi- 

tioni)  more  nearly  horizontal  and  iu  parallel  strata.    But  the 

^Tust  bed  Id  which  the  mining  is  done  in  the  Ciiniborlund 

coal '  region    ia   of  the    extraordinary  thickncf-s    of    14    foet. 

ficarcdy  unywhcrc  in  Amencn  is  there  a  i-CAm  of  bituiiii- 

Aovs  eual  of  this  foze,  extending,  aa  this  doc«,  throughout  the 

n^au,  and  tnainluining  its  size  wherever  it  occurs.     Thiii  Big 

Som,  as  it  is  called,  U  not  only  wry  nnifonii  ah  to  its  thioh- 

BtM,  but  very  regular  in  its  form,  without  faults  or  break*, 

and,  like  the  njiper  scams  in  other  regions,  loss  disturbetl  and 

ttove  easily  tmcvd  tluin  lower  tennis  usually  are.    At  the  mines 

uf  the  Hnmpfthire  &  Baltimore  CVimpany  (No.  25  on  the  map) 

may  ho  seen  this  splendid  bed  of  bmutiful  and  pure  roal 

Mued  out  to  nearly  its  full  tliiclnete  of  H  feet,  and,  in  ttomo 

plana  in  those  mines,  even  15  and  10  feet  thick,  with  hnt  one 

(■all  layer  of  not  exceeding  an  inch  or  two  of  skie  witliiii  two 

(Mof  tlio  bottom.     A  little  of  tliu  coal  is  IitH  in  overhead  as  a 

tn>f  In  an  arching  fonn,  and  such  ia  tbe  height  thnt  the  drivers 

fi'V''  luto  tlic  mines  on  horaeback,  forming  a  strong  contrast  to 

tbe  hw  and  ct>ntractvd  roads  In  mines  in  the  small  scams  of 

Utmiunoua  cvn\.    Tliese  mines,  however,  arc  execpttoiinl  in 

lUt  rcipBct,  thia  being  an  ontlying  dotadied  co«l-iieId  west  of 
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the  G«orge*6  Oroek  or  Froetburig  biuin,  and  across  and  west  of 
tbo  Fc^omac  Kivor.  QoncmUj'  tliroti^out  tlic  raginn  fh>ni 
•oven  to  nine  lte<  of  tbe  co«I  only  is  woi+ed,  tlie  top  and  bol 
torn  pAcU  being  lcA:iu  on  Recount  of  lli^  sUtoa  and  tbc  eui>pcifie<l 
impurities  they  contain..  Kvcn  tlieeonreagoodtliidcnuMofvosl^ 
and  make  :t  iiiiac  very  mnvcnicnt  in  its  workinff.  At  the  oM 
Cumberland  Coal  and  Iron  Company's  mines  tUcy  tamo  itnt 
nine  feet  of  oo«l  vrith  two  email  »c«inH  of  bliit«,  toother  about 
two  and  a  half  inches  iu  tliiclEucaa.  I'be  bottom  layer  of  cool  ii 
here  taken  out  and  the  top  one  left  in  to  strengthen  the  nxif.  J 
At  the  Borden  mines,  near  Frosthurg,  they  also  minu  nine  fvct 
of  coal,  with  two  email  acanta  of  slat*  of  one  and  a  linlf  inch, 
each  about  the  middle,  and  about  mx  incites  apart.  Here  tlia 
bottom  coal  19  alflo  mined.  At  the  Central  mines,  tho  Anuri 
can  Company's,  and  others,  down  Georpc'*  Cni^'k,  the  nppoi 
aniall  8eam  of  f>late  dinappears,  and  they  mine  almut  seven  fei^ 
of  pnre  coal.  The  above  are  given  to  show  the  great  iini- 
formity  in  the  ee.im  througfionl  the  rv^'ou.  and  that  no  locah'tf 
has  any  special  advantajrc.  Tiie  ImkI  of  eoal  is  ccrtatnly  tk 
very  fine  one,  remarkably  l>c«  fVom  impuritJca,  and  jevery  whera 
affording  a  coal  of  admirable  qwiility,  oa  free  from  eulphnr  aa 
any  coal  in  this  or  any  other  eoiintr>',  without  bony  or  iu(-oiu< 
btuliblc  matter,  and  vith  no  sJate  that  is  troubleaomo 
expenBive  to  clean.  No  Blate-pickt.>na  arc  anywhere  employed 
in  the  re^on,  ns  none  of  it  neud  get  into  the  coal,  ctcwpl 
through  groea  carcIeEsncea  on  the  piart  of  the  miner,  an  oSenca 
for  which,  if  committed,  he  h  heanly  fined. 

The  greatest  diMdvantiige  in  tliis  region  i»  tho  wnnt  of 
strong,  Belf-«ustaiDing  roof  over  tlte  coal,  whidi,  taken  Id  ooIk 
noction  with  tho  great  thidcneaa  of  the  scun,  and  ihe  irum' 
bling,  Hoft  character  of  the  enal,  eanscs  a  gre^t  Inss  of  njal,  whieli, 
by  the  prcDont  method  of  mining,  is  not  taken  front  tho  mbioi. 
One  who  did  not  know  of  these  circunutances  would  be  Bttr- 
prised  at  the  plan  of  tlic  minc«.  Tlic  heading*,  or  gangwitya, 
and  air-ways,  arc  nine  feet  wide,  and  the  rooms,  or  brcasta,  onlj 
from  13  to  16  feet,  the  widest  in  the  n^on  being  IS  feet 
Thi»  ia  owing  to  the  cover  of -sutl  sinte  makiog  it  noecauiry  that 
three  feet  of  the  coal  he  left  overhead,  ent  tn  nn  aroliing  form 
by  way  of  roof.    The  pillars  of  coal  not  minod,  left  bctwsoa 
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tlw  rooms,  Arc  40  to  &0  fe«t  wide.  Borne  of  the  oompnaies 
TOQtiire  to  niitkc  t-ro^Mmts  10  feet  wide  in  llic  plllara,  btf  feet 
■part,  so  la  to  ^  wore  coal,  but  others  tliink  it  U  iiut  mTg  to 
do  BO.  It  vilt  1)0  ecen,  from  the  sin-illtiese  of  the  rooms  and  the 
grest  iiixo  of  the  jiilliLr)^,  thnt  but  u  ^itiiill  i>rui>ortiuii  of  tho  cosl 
»  Ulcen  out,  and  it  ia  aatd  that  no  piilarH  liave  been  siuvess* 
taBy  rwnoTcd  i»  tlto  region  withont  bringing  on  " » throat,'* 
or  fall  of  the  roof.  It  i»  thought  that  no  land  in  the  region 
pmiliices  more  than  f>,O0i>  to  ^,Oiii)  tons  of  coal  to  the  acre,  so 
llut  tliiit  v«rv  hirgo  ecam  of  coat  is  no  grcst  advantage  unless 
unae  iiicthod  of  fitting  out  more  of  the  ci>al  can  be  contrived. 
A  miii*Ji  thinner  seanj,  with  n  strong,  sounil  roof,  would  pro* 
daoe  more  co«l  to  the  acre.  This  grcst  u-a^to  in  mining  \s  not 
■  pk*sant  apootacio,  and  tlie  region  iii  greatly  in  wimt  of  somo 
finUnto  mining  cnginoers,  and  a  much  improved  sjrstem  of 
nislDg.    Tho  prcMitit  phin  is  ehockingly  waelcfiil. 

The  following  lit  a  portion  of  Prof.  Hodge's  report  in  rc'^nrd 
to  tlm  tbicbneis  of  coal  mined  in  thii  rogion,  tlio  system  of 
olatng,  and  tlic  product  of  coal  jwr  acre: 

*'  It  U  common  to  cull  tbiH  the  '  Fourteen-foot  Bed,'  and  in 
th  tower  end  of  the  basin  it  has  been  found  of  this  tliiclcneas, 
lad  to  some  extent  baa  been  so  worked.  Rut  tlus  name  gives 
■  viTv  ttK'orrt'ict  im|)res«ion  &s  to  tlie  amount  of  coal  actually 
ttuiiied  from  anj  of  the  mines.  At  those  now  worked  in  tlie 
hirllicm  end  of  the  basin  the  real  tbicknow  of  tbo  b«d  in  about 
Ifkt  and  n  hntf  feet,  and  etill  f»ilhor  to  the  northeast  iho  bod 
ItMimva  thinner  and  poorer  by  increased  intermixture  of  eeami 
■f  date.  In  tlio  central  portion  of  the  tw«n,  although  it«  lliick- 
leit  may  n-.ich  12  feet,  there  is  hardly  %  minv  in  whii-h  It  cnn 
Wsald  that  more  than  10  feet  of.coal  ia  woTie<l  to  any  extent, 
trtiilo  the  most  of  them  save  only  about  sown  fvoL  Vartona 
tuaons  ar«  ^Iven  in  explanattun  of  this.  In  some  mines  tbo 
ihle  roof  over  the  coLtl-bod,  when  undermined,  is  apt  lo  IkU  ia 
blDdtK,  or  '  slips,*'  and  endanger  the  lives  of  the  miners.  In 
Umm  ninM  it  is  alm<i«t  a  noc«e*ity  to  IcAve  tlio  upper  two  or 
tWn  feet  of  the  coal-bed  f'tr  a  safe  roof,  and  removo  only  tlie 
iwlcllo  and  lower  ]wrttons.  Tbo  roof-ooa),  as  it  is  called,  Is 
•Aen  moro  or  Iom  strgakod  with  Invi-ra  of  wliat  Is  kn^wn  aj 
'buny  coal,'  ft  variety  of  coal  dnllor  and  more  compact  thaa  tlio 
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reet,  but  otltervriso  entirely  tmabjectioiutble.  Merely  on  acoouBt 
of  tliie  iipi>euniiicc,  tliU  ])<jrtii>ii  of  lliv  had  if  t-ntircly  loot,  even 
when  tbe  overlying  slatea  would  make  an  safe  a  roof  as  Uio  coal 
Itself.  In  some  mtnc«,  as  nt  tbo  Bordeu  Shaft  uu  Geor^'a 
C'rcrk,  wberc  tli«  roof-ooal  is  letl  to  tlic  thickncM  of  abont  twn 
feet,  and  from  nine  to  nine  and  a  half  feet  takon  out  beloir  tl, 
a  portion  of  t[ie  upjwr  coal  is  expuctwl  to  be  enrod,  wbvn  tbe 
pillarH  are  filially  removed,  and  tbe  wliolo  ponf  U  alluwud  to 
come  liown.    Tbis,  however,  is  a  vety  uncertain  dependence. 

"  Bitt  the  roof-ooal  is  not  tlio  only  i»rt  left  unworliMl  at 
flittny  of  the  mines.  Tbron^bout  Ihn  whole  coal-field  tliv  loir* 
OBt  two  or  three  feet  of  tlie  bed  contain  one  or  two  seami  of 
alato,  commonly  two,  cncli  half  an  inch  or  »o  thick,  and  aboot  a 
foot  apnrt.  They  run  with  remarkable  uniformity  iu  parallel 
^  sheets  through  Iho  c-oal  of  nearly  all  the  mines,  and,  aniens  tlie 
fragnu^nts  iivo  carefully  Aorted  ont,  tliey  damage  seriously  tha 
character  and  reputation  of  the  coal  in  the  market.  In  thej 
dsetnictivu  rivalry  tltiit  has  oxiiilud  in  the  different  com|ianie6i, 
many  liavc  iillowed  this  'beneh-eoal'  to  remain  imworkod,  and 
have  been  wiUin[r  to  nick  out  tlte  choicest  middle  paK  only, 
and  Bacrifieo  all  the  reet. 

**Thn8  it  !«  that,  in  some  of  the  niinc«,  tlio  bod  ie  worked 
to  ilti  full  thitrkneaa  either  throitfchout  or  [tartially  ;  in  somo  tbe 
roof-ci>iil  only  is  leA,  and  then  it  may  be  with  the  expectation 
of  recovering  it  in  part;  and,  in  some,  both  roof-coal  and  boneh- 
coal  arc  sacrificed  to  the  extent  of  full  five-twelfths  of  lh«  whnlu 
bed.  Till!  working  of  different  miiRtt  thus  varying*,  and  uf  the 
aame  mine  in  dilTcrent  parts,  it  is  impossible  lo  determine  coi^ 
rectly  wliat  avorago  thickness  U  worked  by  any  coinpnny. 
The  length  of  tlio  }>ro\»  tluiy  contract  for  and  uim  is  the  be^t 
^de  for  estimating:  this. 

"  l!c«idcs  the  twu  little  seams  of  slate  in  tbe  bench-<-onl,  the 
lower  mines  on  Jennings's  Run  have  another  scaiu  in  the  breast, 
or  upper  coal,  which,  as  it  was  found  in  the  Alleghany  inino, 
nina  front  two  inchea  to  a  fo«>t  in  tUicknci^s.  Its  e11W-ts  uro  su 
•erloaa  that  tlie  minea  of  thU  part  of  tbe  basin  aro  not  now 
worked  at  nil ;  iLough,  being  tho  nearest  to  Cumberland,  they 
would  have  the  least  to  pay  for  tivtUNporttitiiHi. 

"  jSyatem  <^  Mining/. — Xhe  older  mines  ol'  tbia  rojgioa 
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worked  tu  A  in'eat    extent  in  »  reokloM  roittiitcr,  witlioitt  a 

proper  pbio  for  tlic  final  extraction  of  all  the  coal.     TliAt  wliidi 

ma  nenrest  at  liand  ytas  tukcii  out,  aiul  lurgo  urems  were  ruu 

tbrvtigli  nnil  thcii  Idl  in  BucJi  condition  thnt  not  only  tho  coal 

in  thcAc  poulil  not  l>e  Bafi^ly  or  economically  removed,  bnt  the 

only  avaJlaMc  iicoesH  to  bodies  of  wul  nut  runIitHl  wns  boiu«- 

lijnw  quito  cut  oif.    Thiit  was  pftrticularly  tJicvnee  in  Uto  work* 

mgt  nnrier  tho  toui-n  of  Fmstburg,  where  it  i»  iui|>oH.iil>lo  to  got 

tny  appumto  knowlodf^o  of  tho  value  of  what  is  Itft.    But  poi^ 

tfauu  of  otitcr  inincK  al»o  nro  not  much  better  uff,  and  arc  alto- 

p!tluT  iiii)ix-aii<ible,  eithei-  by  the  falling  in  of  the  roof  orcr  tlie 

abandoUi-U  areas,  or  by  tlic  workings  h-ivinjj  tilled  with  water. 

A  Itcttcr  aycrtem  of  mining  tuis  been  ]>retty  g«»crally  in  pmo 

tice  of  Ute  yeais;  bnt  the  details  differ  so  much  in  dilfereut 

mines,  and  indt.i;d  in  dilTurcnt  parts  of  ihv  lumu  mine,  lliiit  tho 

awet  exjicriviioed  maitagers  would  di?xgrce  as  to  tho  number 

i '       ■..  fairly  exhatifited  or  rendci-ed  unavailable  in  any  cxten- 

<  iiiinc.     'rite^neiid  plan  is  to  drive  two  {>jinillcl  licsdtngA, 

9«f  Ifl  fcot  wide,  nnd  from  30  to  lUtt  feet  ai>art,  liaving  a  block 

if  Boat  between  them  aa  a  pillar.     The  headings  may  roach  any 

dkUncc  up  to  n  nulo  or  niorv,  according  to  tho  cxtonl  of  tho 

poperty  ou  tho  lino  they  are  directed.    The  object  of  driving 

twa  together   h  lliat,   by  means  of  occasional  crosa-headinga 

naaocting  then),  a  system  of  ventilation  ij  obtained.     Tbt£  is 

oftai  perl'ected  by  oonnccling  one  of  tho  headings  with  an  nir. 

ihft,  at  tlie  bottom  of  which  a  fire  may  bo  kept  up  to  increase 

At  upward  curroat  of  air  which  ie  Kii)>[i]icd  fiom  thu  heading, 

■diM  iToiirw)  rcgiilntcd  by  tight  partitions  with  doors  when 

Mtdnl.    The  double  headings  abo  servo  anothvr  useful  pur- 

)tH,  ns  6vi>arato  roadways  for  (ho  oars  going  in  and  out.    At 

{Afwr  distances  Along  the  headings  openings  branch  off  at  an 

tfatW)  nngh'  info  the  solid  wall  .it  tho  side,  and  having  passed 

ftrpuntgli  for  another  pillar  of  proper  width,  tho  ey«tem  of 

>'  TMiniM  or  cliftmberti  is  commenced,  parallel  to  each  otlier 

I  li  to  ]S  fuot  wide;  a  gnsalor  width  being  admitted  as  the 

;  -I  I-  M)un<lcr.     Tiie  object  of  branching  oil'  lU  an  obttuui  angle 

fmi  tho  main  hcftding  is,  that  tlio  cars  may  bo  moro  easily  run 

in  UhI  lint  front  (lie  main  t^ii-k.     Pillart  of  ooal  arc  left  bo- 

t>Mn  tlitt  rooin^,  varying  in  width  in  different  mines,  accord- 
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!&g  to  tlie  jndi^incnt  of  tlie  mining  cftpuin.  It  ia  iront  diS 
rooms  tlmt  the  ehmf  supply  of  coal  is  ohluiiiL-d.  The  tru^^f 
icin  of  vrorkiiig  is  to  extend  t)io  licadiiipi  and  tlio  roomitvH 
Dected  n-itli  t1i4>m  rnt  nvar  om  iwMtblo  to  the  extreme  bouuilarji 
of  the  pro]x?rlT,  nml  then,  the  rooms  being  oxliuustcd,  to  pro- 
ceed to  tuko  out  an  much  ne  iilij  be  pratitk-abtu  of  lliu  blockn  of 
cmI  or  pilli«r»  left  between  tliem,  banning  nlong  the  bonndiu; 
bdO  working  baok.  The  roof  tnd  the  etirEaoe  abo^'e  are  Ifanai 
nllowvd  to  settle  don-n.  Tbo  ntAui  liciulingft  reiiuin  to  the  lui,' 
M  f«r  as  tlicy  ire  needed  a»  nvciiHcs,  when  the  vrido  blitcks  na 
each  side  of  tliem  nre  iiniUly  removed.  InsteftH  nf  working  ooC 
tbo  extreme  portions  firet,  rooms  are  often  vorkoil  uear  thu 
entrance,  «8  targe  eitpplie^  of  ooal  coii  tlni«  bo  more  roMlIljn 
obtained  ;  but  in  thia  cfise  rare  is  taken  in  wclt-condiieted  mlnea 
that  the  main  headings  are  not  distiirbod,  and  that  the  L-KhsiHij 
tion  and  de»tntetIon  of  the  rooino,  by  removing  the  pillars  and 
allowing  the  roof  to  &U  in,  shall  not  occasion  ol>stni<linn  te 
roaoliing  portions  of  the  coul-bvd  beyond,  But^  while  this  is 
now  the  general  »yAtem  ujwn  which  the  minus  arc  worlwu 
there  arc  no  doubt  dtflerencefl  in  the  care  and  »kill  exercisod  Id 
keeping  all  parts  of  the  mine  available ;  and  more  or  leu  coal 
is  lost  by  miscalculations  and  aoddonfat,  by  t3to  roof  coming 
down  in  plncOB  where  not  intended  to  nettle,  by  pillut*  being 
crushed  and  buried,  and  areas  only  partially  worked  hebm 
blocked  up.  of  which  no  account  ia  made  or  eter  Mafl| 
Then,  as  before  remarhed,  It  Ea  still  not  nnaimiuon,  in  thed^r? 
to  get  out  the  beet  coal  ae  rapidly  as  po!»ible,  to  loavo  the  roof 
coal  and  the  bench-coal  with  its  two  little  alat^,  and  largf 
bodies  (if  pillars  too.  with  the  intention  of  taking  ihem  alt  n] 
at  wime  ftiinni  lime  ;  but,  as  long  as  there  is  other  pntporty 
work,  the  same  rcKMni,  or  rather  a  stronger  one,  exists  for  nofp 
lecting  what  was  left  l>ehind,  and  the  result  iit,  this  time  novel 
eomes.  Siidi  being  thu  condition  of  the  mines,  it  is  a  hojicl 
imdcrtaking  to  attempt  to  c«timate,  with  any  near  a]>pm«c-h  tt 
accuncy,  the  number  of  ncrcA  e.vhnuiited  in  mincH  tlint  lian 
IxKin  worked  for  the  hut  fifteen  or  twenty  yeai-s  or  more. 

**  Tliiii  atatement  of  tlio  method  of  working  and  the  eondllioi 
of  the  mines  cannot  flit  to  suggest  the  great  n<lv»iitAg(«  lii 
would  bo  derived  by  bringing  contiguoiu  nfflPflp'"*  cov< 
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Urge  ftrens  into  one  romprchonBivo  erfttcin  of  working; ;  nnd, 
IbrtlicT.  lliL*  yreiit  saring  that  would  be  derived  from  brenking  up 
tbv  present  c(iiii]>ctitioii  bctwcoa  diffcrcot  niiiiCH  liv  rciidoring 
it  pnwtjcable  to  save  the  whole  of  the  coal,  inotcad  of  rcmoTlng 
only  T  or  y  fwt,  when  10  or  12  might  be  mined. 

"  Pruduct  to  Om  Acrf. — Allowing  "il  cubic  foot  to  tJie  ton, 

there  shouW  be  for  every  foot  thickncsw  1,618  toiw  to  the  acre, 

whicli  would  give,  ffir  ^  feet  thickness,  18,310  tons,  and  for  lU 

foet,  Iti.lff)  luiia.     l-'rom  tlic  older  workings  no  one  fiui>poiM!« 

hftlf  this  (unonnt  waa  actnAlly  obtained,  and  U  would  be  A 

Urgsr  cetiniato  tluiii  soiuo  would  admit  to  put  the  probublo 

jield  of  ttio  best-conducted  tiiines  at  Ihu  prci^ent  time  at  1,0()0 

tons  to  the  foot  thipkncaa.    In  case  the  pillars  are  all  finally 

Kinovod,  however,  it  is  not  eaey  to  explain  what  becomes  ol' 

the  00*1,  if  llie   product  does   not   considerably  exceed  tiiis 

unonnt,  for  the  fine  coal  all  goes  to  market,  nnd  the  loss  by 

WMe  rnnut  l>c  very  etnall  bi-eides  the  1\  per  cuut.  or  tliereuboula 

itdioned  iu  Iosa  in  trauitportatioii.     Iti  a-isumiuftsomc  basiii  fur 

akulatlon,  it  may  tberefore  not  be  thr  out  of  the  wny  to  call 

Atavirrsgu  produL-t  of  the  mines  as  tlioy  are  now  worked  1,000 

Uaa  to  the  foot  tliiekneiiA.'' 

Edant  <if  the  FUtd. — ^The  Cumberland  coal-basin  has  been 
(nenlly  drttcribcd  as  30  miles  long,  extending  from  sumodis- 
bwe  beyond  the  Pennsylvania  line  across  Alleghany  County, 
Itiribnd,  into  West  Virginia.  The  two  rims  of  the  basin, 
•Uinting  of  the  IJan  and  8tu-ag«  Mountain*,  arc  nbout  four  or 
In  tulles  aiKirt.  Dut  thc~-o  diuien^ions  wonhl  give  a  very  ex- 
le^rntod  t>izo  to  tbis  ooal-fiehl,  as  the  actual  extent  of  the  big 
^Ihe  only  one  that  ix  worked,  in  vury  nnicli  le^s.  Some  of 
■Ktniinales  formerly  gave  but  9,0(K)  acres  of  the  Big  Seam, 
vliila  othere  placed  it  as  htgb  a«  20,000  acres.  In  tlie  summer 
Af  16)10  thU  quixtion  wa«  KCt  at  riv.t  by  an  clabi<nite  and  care- 
Unncy  made  by  Prof.  Janieii  T.  Iloilge,  of  Plynioutli,  lla«- 
■■duottit,  one  of  oar  beet  mining  geologists.  ni&  report  waa 
pAfiiked  by  the  Consolidiiti'^l  Coal  Conipauy,  and  Uio  rcsnlta 
*Rind  at,  SB  to  the  extent  of  the  great  bed,  are  contained  in 
■lurullowlng  tabolar  Btatomeut : 
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from  th«  former  pbce  to  tltoir  miuee,  latclv  the  Ctnab 
Co*I  aui  Iron  Company's. 

The  otkv  CoalSeatng. 

The  following  gcdioii  of  tlic  npiK-r  wal-me«8ure8  of  tfaitj 
trict  was  tak«u  byl'rof.  FIiilipT.  TjBon, from eun-ey  and i 
measurement  in  1S^3.    It  stiowe  tbti  cocil-ecaraG  sbore  tbe  < 
Bed: 
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The  section  taken  ncnr  tlic  centre  of  the  Georgc*K  Creek 
and  publiflied  by  Prof.  I>ucatel  in  the  Mainland  State  i 
lo^cal  Report,  also  eliovrs  tlio  eame  five  ^I'ams  i>f  coal  above 
(ircatBcil,  meiwuring,  in  the  ascending  order:  4't>',  3'  6',  -t'l'i 
6  feet.,  and  3  feet,  in  a  tliii-knese  of  250  feet.  At  the  ILtrnpehira 
&,  liaitimore  CompaiiyV  niinc«,  Xo.  35  on  tlie  inap,  tbe  6-ibel 
bed  is  worked  to  «onie  extent  at  an  elex'ation  of  60  feet  abovt 
tlie  Oreat  Bed,  and  produces  6  feet  of  good  coal.  I 

Prof.  Tjsou  aUo  gives  tlio  follnwiiig  elaborate  Mx-tion  of  tbi 
Barren  Me»«ure#,  as  they  aro  called,  in  Penn8ylv.ania  (lying  bo 
low  IT,  or  lliQ  Pittsburg  or  Cumberland  coal-be<i),  and  tin 
lower  coal  measures.  It  is  wortby  of  prcMirvation,  for  the  tiaj 
of  tboBU  intei'i^ted  in  the  region  : 

Tbu  mi-Dniremenis  from  6TI)  to  1,190  feet  w«fo  taken  on  the  Sava^ 
Rirer  and  rutuitmi.-.  llieDoe  to  1,R4<J  foet  on  Mill  Run,  wlik'li  flows  inti 
O«orfn<'»  Cr«ck.  Thcnco  to  1,443  htt  on  I.nnritl  Hiin,  wliiob  ul«o  ftoa 
taM  tioorfEo**  Crtok.  From  1,443  foot  on  the  Kotitlicint  face  of  Dug  Uill 
at  the  foot  of  wliich  U  Lon*i>onuis'- 

T*tt  oftMV  Tut*.       rhieinum,  t'^initUr  of  ftML 

j,800.. 14'  o;' M*i5i  c;o»^  H. 

*"...;.....  BumU  of  IroD>or«, 
JV    8" Bliale. 
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^^^^^H 

fragmenta  of  tli^maclvvs,  u  larito            ^^^^| 

^^^^^1 

lU  thrw-<tor]r  lionsei,  verf  rcmof  k-            ^^^^H 

1 

k 

^1 
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«aO 8'  <r Ij>rg«lwlbororfc 

900 U'  8" SliaJe. 

8" Sbale-Ooftl. 

12'  S" S«D<l(toii«,  tliio  hij9r%. 

V  0" Cod. 

8'  0" ttliule. 

B50 42'  C" (SukdatoiM,  OW^  Bc4  «X]40Nd.) 

r  •" OroiaSUU. 

800 SS'  0" (PriDMpail?  S«iul4toii«.  r) 

TBO 8'  6" Cod. 

I       t Bkde.    Small  InUrral. 

ST'  0" SudatoDO,  liiin-boddcd. 

9'  0" LowMt  known  cod-bed. 

160'  0" Princijially  Snailatoiie,  bat  not  oaA 

fiSO «xpltir«(l. 

Oft"  0" GrMBShaloofXr. 

MO 1  f Urigr  llmcMoBO  of  XL 


The  lower  coal-mcflKurcs  of  Uio  Cuiiiberliin<l  rcfpon  wore  do 
ecril>i'(l  in  18iB,  \>y  Prof.  Jainc«  llnll,  vi  Aibaiiy,  Now  Yofk, 
from  whose  report  on  the  Warrl  Coal  Company  lands  the  fol- 
lowing  liicrU  are  derived :  The  luoalitj  examined  by  him  is  oa 
the  iiortli  t'urk  of  Jcunlo^'e  Kun,  on  the  easterly  margin  of 
t>aain  or  (Mnl-ticld,  and,  the  gencni]  direction  of  tlie  buin 
from  northeast  to  aouthtvext,  the  strata  are  all  preacnt«d  dlp^ 
ping  to  the  northwest.     Tho  vaIU>v  of  the  strciim  renders  «■ 
cc««)hlc  the  beds  of  coaI,  of  which  the  two  lower  Kams  iirv  about 
SO  feet  atiiivo  tho  level  of  the  eti-eam.     Tl>e  lowest  oonl-soim  il 
exposed  a  short  dil^tanc(;  above  the  outcrop  of  tho  cunglom 
and  ifl  ciinijwsed  of  two  purtu,  tlic  lower,  fVoin  S4  to  Z'i  LDcb< 
the  upper  ti  to  8  inches,  separated  by  from  12  to  10  incbei  ol 
ehnle.    'I'hi^  i«  callod  the  Bliit-bough  conl-bcd. 

The  next  seam  is  the  Parker  coat,  whieh  lira  about  80  A 
higher  in  the  series,  and  mcaeares  from  2i  to  30  inches, 
third  itcimi,  cjilleil  tho  Powell  coal,  ia  found  ni^  to  SO  fci-t  high 
than  tho  I'arker,  and  ia  said  to  have  a  tliidEOMt  of  three  and 
half  feet.  A  foiu-ih  ecam,  known  as  the  Percy  coal-bed,  lii 
abont  :£'>  feet  above  the  Powell,  and  is  eaid  to  be  28  to  3l>  iocln 
thick.  Some  IKi  feet  higher  liea  a  fitlli  bed,  known  aa  Uiu 
bed,  which  ts  said  to  be  four  feet  thick.  There  ia  a  sixth 
of  coal  known  as  the  Kush  Kun  cool,  having  a  thickneaa  of 


feet;  HRfl  rtfll  iii^her  nnotlicr  bod  of  two  (eet  tnicK7'^''''"g  ™' 
mediilvly  Jibovo  it  «  bed  of  iron-ore  14  inclies  thick. 

TbflgrcNt  setmof  tliiBcoaMic'ld  is  the  osW  onv  tlint  rccoivca 

uiv  nttetition.  but  the  geneni  reader  may  dcalre  to  know  tliciie 

partinilKra  ns  to  otli«r  valuable  coal-entins  iu  tlie  region.     At 

I  VicdiDoiit,  on  tbo  out  itd«  of  Qcorge's  Greek,  nnd  oti  the  nortb- 

WHtstftpo  of  Drd'h  }k(oitntain,oneof  the  lower  neaiiiH  U  opened 

tliroe  tetrl  thick,  liX>  fwt  in  vlcvatiou,  and  on  tlie  weet  eide  of 

I    th»  cr«ek  snd  eastern  flope  of  Savage  Mountain,  at  an  olevn. 

I    Ifea  of  IW  foot,  ami  five  feet  in  tliii-kncss.     Also,  on  the  Vir- 

I    friaia  Htlo  uf  tho  Potoinnc,  on  the  north  tlopo  of  what  is  tvrmod 

I    Kiv-  C'rc«k  itidge,  the  Ittg  Scam  i&  15  feet  thick,  vitli  four 

1    tmllor  oDM  bolow  it. 

I  Tbcw  ««e[ion«  show  the  great  thickncM  of  the  coal-measures 
I  b  tbii  district,  nod  that  the  whole  fljatera  is  rcprcflentc<l  up  to 
I  tie  liigliei^r  valiiahle  coal-ecani,  bnt  without  the  overlying  eeo- 
I  ttdwric*  of  Bamin  MNumrcH  found  near  the  Ohio  llivcr.  Tho 
I  mH)od«of  Ihc  upjier  coal'meaanrea  are  here  in  their  grcatort 
^nigailiidc,  the  Reams  fonnd  in  the  Barren  Heastirea  are  also 
^■nr^,  and  tlioev  of  the  lowvr  coal-mcssurcs  arc  emsl),  being 
[  fJt(  Dp  inli>  a  lai^  number  of  thin  acoma.  The  general  scries  of 
kttt  «miM>mJs  is  similar  to  thnt  prc^-ioufil;  descril>ed  iti  Somerset 
Puanir,  Pennsj^lrania,  and  at  C'onnelUville,  and  to  that  which 
■III  bo  hcruAllor  given  in  tho  nortlieni  part  of  Wc«t  Vii^iiiia. 

The  C'liriilierland  coal  contains  from  13  to  19i  per  cent,  of 

llatilo  mattLT,  from  73  to  ^  per  cont.  of  carbon,  and  ia  a 

Int  Minhbiciiniiiiuns  coal.    Tlie  eonl  is  all  taken  from  the 

nber,  fine  and  coarse,  none  of  the  coal  mined  being  rejected 

vlsA  in  tho  mine,  as  is  done  with  some  bituminous  eoaU,  and 

Hun  is  very  little  if  any  acrccning  done,  to  acpamto  the  fine 

hnn  the  co^t-m:  or  Innip  coal.     It  mines  out  in  large  maascs, 

BUT  of  them  as  large  as  a  man  can  handle,  and  at  the  pit's 

mgath  tliero  \»  very  little  fine  ooal.    Th«  coal  is  beantifVil  in 

appoanmcei  of  a  jet-black  and  glo^y  Rppearsnec;   but  tliera 

laige  moases  aro  vory  friable,  nnd  bocomo  very  much  pulvorhwd 

b  the  oonrM  of  transportation  and  kindling.    This  is  In  a 

uMiatnro  ompcnsated  in  burning  it  fur  HtPam-purposen,  by  its 

meltiug  and  misting  over;   nnd,  when  partially  coked,  this 

ottat  uan  ho  broken  np  with  apokcr  and  burnt  again  like  lomp- 

17 
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DomL  But  liin)]H.*o«1  i»  more  markeUUc,  and  do  coal  is  »t(K4=< 
ac  any  of  the  mines  at  Cumberland,  or  at  Raltimnrc,  ou  hcidii 
of  it«  bviiig  rtnlucvd  io  finv  i-oiil  hy  tlie  iictioii  of  tlic  utmuHiibere 
lieoce  DO  coal  ia  mined  in  the  ninter,  after  tlie  vannlii  are  cloded 
When  ordc.-8  are  received,  the  coal  is  mined,  put  into  the  aui% 
and  Khip]ivd,  and,  when  tlierc  arc  uo  orders,  no  mining  t*  de«e. 
Tliia  irregubr  work  ad<U  to  the  expense,  as  minerB  mxtat  kra 
vages  Bufficieot  to  conipeneate  for  thceo  periods  whon  tli«v  uo 
without  work.  The  Ciiuibcrlund  ba«in  is  quite  remote  Crm 
tide- water,  nhcrc  it«  marlict  u  found,  the  dittaiico  fhiiu  Itthi- 
more  to  Cnmherland,  the  east  end  of  tlio  re^on,  }>emg  bvl^ 
Bahimoro  ic  Ohio  Raihroad,  17S  mileo,  and  ^(3  milee  to  Piol- 
Diont,  the  wcKt  end,  where  the  lariat  portion  of  the  oua)  Un- 
ceived.'  Thi»  road  is  the  principal  avenue  to  market,  the  on); 
other  heing  the  (.'licsapeuku  &  Uliio  Canal  from  Cnnilii-tLiud 
to  Alexandria,  Vu.,  Idl  miles. 

The  pHtioipal  market  for  Ciindtcrhmd  Coal  h  in  the  cityof 
Kcw  York,  either  coastwise  in  TeiuioU,  fmm  Alexandria  and  BiHi- 
more,  or  br  hargcs,  by  way  of  the  Chesapeake  &  Delaware  CiM 
And  the  Itiintan  (New  Jvnwy)  Canal, 'i4i)  miles.  The  wi>rk.iD- 
cluding  tito  tranftportjitton,  h  all  done  very  i-lieaply.  Ttie  o»l 
of  the  long  railroad-carriage  mentioned  is  reduced  to  the  tnikl' 
mum  rate  in  thiit  cuunlri,-,  and,  after  being  tramtjiortu)  tlMM 
long  distances,  the  coal  is  sold  at  to  low  a  prii-c  as  to  aft'unl  no 
euch  profit  ae  tlie  capital  invested  should  receive.  Two  tiaafi 
are  to  bo  regretted  about  tlie  Cuniberhind  conl-n^on:  tin 
waste  of  coal  in  mining,  and  ttie  very  sninll  dividends  rcoeiV' 
l>y  UtoM  w)io  expend  so  much  money,  enterprise,  and  lift'' 
work,  in  furnishing  m>  good  a  coal  at  eo  low  a  pricv  to  ungrft' 
ful  customers.  The  statistics  of  tlw  trade  will  bo  given,  vi 
others,  at  the  cloee  of  tliia  volume.  Tliis  rc^on  was  first  dcV^ 
oped  by  the  completion  of  the  Chesapeake  &  Ohio  Canal, 
1851),  to  Cumberland ;  the  Baltimore  &  Ohio  ICailruad, 
Piedmont,  in  1^:2;  the  Cumberland  &  PennsylranU 
road  from  Ciiinbcrland  to  Piedmont ;  the  Ciimt)L>rland  Coal 
Iron  Company's  Hailroad  trum  Cumberland  to  tlieir  mines;  a 
the  building  up  of  a  coal-trade  exceeding  two  millions  of 
per  annum  within  thirty  years. 

'  Tho  dtoUMM  Ann  OuntmlMid  and  FMptaal  t«  th«  rtriow  mlat*  air 
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The  dimensions  of  the  r^on  seem  small  when  compared 

irith  some  of  tlio  cxiciieive  ooal-rcgluns  of  other  States,  but  it 

tuH  llie  ertait  reqiiwites  of  a  HUix-CMful  coal-region  iji  a  good 

^litv  ol'(x>iil,  in  BuSicicnt  quantity  to  sapply  n  brge  market ; 

h  ia  ptTxluced  nnd  carritd  clwatply ;  it  has  abundant  traneporta- 

tk>n  t>v  rail  and  wat«r ;  it  ]m»  the  mnrkct  of  New  Vork  and  t>f 

tbc  whole  Atlaotic  coast.    It  might  be  fiddeil  thiit  the  «oh1  lias 

ivtn  been  sold  at  ao  low  a  prico,  compared  with  its  cost,  tliat 

-■;itoi-s  must  be  regarded  as  bettor  friends  of  the  manu- 

i  and  other  coal-consumers  than  of  thcuLselvcA  and  their 

riocUiolderit. 

As  we  proceed  westward  from  the  CnmbiTlMnd  coal-basin, 
die  axes  of  disturlumco  occur  at  much  wider  intervals,  forming 
lender  undulation*,  ntti-ndcd  with  more  gcntlo  dips.  Those 
•r  tlie  Oil mlw Hand  or  Fnwtbnrg  basin  liavu  a  comparatively 
inclination  of  their  etrata.  It  was  the  depth  t!iii.<  given 
bftHiii,  even  when  it  contracted  it  to  an  inconsiderable 
,  that  has  eonferretl  on  it  the  great  cconotniciil  advantages 
•«ics ;  for  by  this  means  the  bottom  of  the  tn>iigli  wa« 
Lil  Htitfieicntly  low  to  admit  of  the  whole  of  the  rocksi  be- 
to  the  productive  ooal-measure-s  bolh  of  the  lower  and 
series,  without  towering  to  such  an  altitude  as  to  be  cx- 
tu  the  di-*tructivo  torrents  which  liave  robboJ  ho  large  a 
of  the  area  of  tliis  eoal-region  of  the  coal-^enms  which 
^rcad  continuously  over  its  surtace  (W.  B,  Rogei-s). 

tJiyi'*  Aiufytm  ^  Viryiiua  Ssni-SUiUHiiunu  OoaU,  ffampihirt  dl  HarJf 
Co>tMiei  tut  CitmibtTlaitJ,  Harsfiand. 


anra 


^H-rM. 


«1  UIALmL 

TMAM.  MlB.Ck... 


trial  Ik  «nn 

IS*t;Tar4 


run.!'- 


Itbrlanin 

W— Ufwiort.  MmTlnIxl,, -...,...-,, 
DmiliBfb&iI  I:;  1>vl  *miL. --.....,.. 

A)«hHii>  vVvli.  M  •wm 

I  mVt  fmiii  lap  AllwhUf......... 

lUHf  tottnty -.....-.--.,... 

luvwaMm 

XaKrAbnlniB'iCm* 

1  mt^  nurUi  df  rumitlkfb.  ......... 


Cvtoi, 


TtMUl 
NHHr. 


Tl.W 

I9,T» 

IV.IM 

IIW 

MOO 

ia.;< 

JT4J 

»*T 

i«.m 

ma 

R,U 

IVjM 

I».M 

l.Vt4 

TW.Iil 

t.Mn 

Tt.tO 

Wia 

tu« 

W.Vi 

tl.fll 
d.g; 

i\!rt 


A>k. 


«.» 

■SAO 

11  «i 
990 


ll.M 

lost 

Mat 

II.V9 


seo 


HARnaND. 


Wliat  is  known  as  tho  12  feet  seaTa  is  gonvnillj  foiinJ  m 
the  Bnminit  of  the  hills.    At  Piedmont^  where  it  is  welt  exposed 
at  numcrouB  openings  on  both  the  Vinohin  aiid  Mun'lnnil  atie, 
iu  i-)«vRtwi>  nboTd  th«  Potoiiiftc  Itivcr  ix  more  tliau  1,(W  fcflt, 
the  coal  var^-ing  in  thickue«4  from  !)  to  16  feet. 

JCari/land,  wot  of  iM  (Stmheriand  Jityion, 

The  tnnnguUr  comer  of  KAitvi.Axi>,  wC6t  of  the  cilj'  o( 
Cuniberiand,  is  trevoraed  in  a  northeaet  and  soutbwcat  dtroctin 
by  tho  following  Boven  ningee  of  mountains :  Dan's  UuButia 
fornting  the  atut,  and  Orcst  Savnge  Mountain  the  weitcn 
bonndaiy  of  the  Fro^tburg  or  Gcorge'e  Creek  coal-field ;  tlitt 
in  encccssion  the  Little  Savage,  tbe  Meadow,  and  Negro  Hwa- 
tainii,  Kcvser  Itidgc,  nrtd  Witidiug  Kidgo,  which  brings  luto 
the  YoiighiogheriT  River.  Besides  these,  there  are  twotliorlW 
ridges,  Middle  Kidge,  between  tbe  two  Savages,  and  Hoop-pole 
Bidge,  a  soulhwcstcrn  braadi  of  tltc  Little  Savage. 

The  Great  Sav;ige  Mountain,  or  Big  Backbone,  as  it  i«  ire- 
qnontly  eallod,  is  not  the  dividing  ridge,  separating  the  ««l«Ri 
from  tho  western  waters.  The  Savage  Kivcr,  reiinforcod  tf 
two  streamlets,  the  Middle  Fork  and  Crab-tree  Creek,  milM 
its  way  tJirougb  it,  to  empty  itself  into  tho  Potomac  A  i^ 
of  tlic  Orcnt  Savage,  known  at  the  head  of  Deep  Creek  as  the 
Little  Batikbonc,  is  tho  tnie  dividing  ridge,  tho  waters  of  iB^ 
creek  flowing  west,  and  those  of  Crab-tree  flowing  cast,  tbovl^ 
taking  their  rise  only  n  few  hnndred  yards  ajian. 

Pursuing  the  Xational  Road  acrnss  Savage  Mountaiu  iu 
northerly  direction,  the  coal-rocka  disappear  at  the  suniniit  o* 
the  ridge.     AHer  cro«»iiig  the  little  Sarago  Mountain  a^ 
Meadow  ^fountain,  the  coal-rocks  reappear  tn  another  co* 
basin  between  the  latter  nnd  the  Negro  Mountain,  the  cen 
of  which,  however,  and  more  available  portiona,  belong  to  tJ 
Stnte  of  Pennsylvania,  forming  the  first  suWoahbasin  of  tl**^ 
Stale  lying  between  tbo  All^iany  and  K^^  Mountain. 

The  VoughiogheDy,  whidi  Ukes  iU  riM  in  tbe  a<ntthw£^^ 
angle  c^  Maryland,  cuts  through  this  coal-formation  longiM  ' '' 
nallv  from  south  to  north,  and  exhibits  the  coal-rocks  fr«.''ij 


within  a  few  miles  of  its  head  to  its 


n*ith  C^ailcma 


River,  in  Pennsylvania.     The 


jtmction 
castcm  slope  of  the  Bri^^ 


ItEtrtDATlOnB. 


MI 


1,  which  forms  the  wwtcrn  linilu  of  the  Suto,  is  also 

I  of  ooal-rocks,  supporting  a  very  productive  floil, 
>rindpal   (n'l>titani-i)  of  tlio  Yougliioj;lieii;-  in  Mary- 
n  iu  emit  Mtie,  fruni  fluiitli  to  north  C'hcrry-trov  Fork, 

bugh!og)ieny,  Deep  Creek,  and  IJ«ar  Creek,  and  on  l)i« 
Uuddv  CrucU,  all  uf  llivm  having  a  prutty  mpid  tall. 

II  be  itotii.-«d  that  the  area  of  the  part  of  the  L-oal-iield 
nd  west  of  the  Cumberland  basin  h  emntl,  and  i>art« 
cut  out  hy  the  valli-y  of  tliu  Poloruac  Itivui-,  which 

lino  between  it  and  West  Virginia;   also  other 

ly  tlie  valley  of  the  Youphioj;henj-  Kiver,  which  runs 

i  iiortlivriird ;  and  ollur  portions  bv  l>i'ep  Crt-ck,  it« 

inch  on  the  east  aide.      From  the  Cumberland  ooal- 

twanl  tliore  is  quite  a  wido  rugiun  of  the  east  eecarp- 

thc  Alleghany  Motintain,  wbich  \s  dectitute  of  ooal, 

the  high  uplilta  or  anticlinaU  of  Negro  Monnlain  cut 

■  Inrgi!  i>or1iuntt  of  the  tTonl-fidd.     There  appean>  to  be 

lii]>in«ncof  rlio  coal-tnde  in  tlie  rvgioiiD  of  AUryliind 

Piedmont,  the  market  being  entirely  supplied  from  the 

■||d  or  Frostbnrg  region. 


xn. 


WEST  VIRGINIA. 

The  eoal-ficlil  "f  West  Virginia  comprEwM  the  Urge  territory 
iitfi  lietween  the  western  limits  of  tlie  State  and  an  irregular 
Bu  of  Riouiitaiu-ntitg«s,  on  \U  wii<tem  side,  nearly  coinciding 
ith  the  eastern  front  of  the  Allcgliiiny,  the  Greenbrier,  and 
lO  Gruil  Klat  Tii]>  fountains.  It  is  an  enonitous  are»  of 
lUrljimrizoDlal  strata,  with  gcographica]  fcaturea  of  great  aim- 
Idtj.  Itii  eurfaoe  is  undulating,  and  towuixl  tlie  eoiitlioastent 
mils  moiintainouH,  but  tLo  hills  ri£»  in  gently-swelling  ont- 
IM,  :iu(]  no  v»ry  prominent  peaks  tower  in  ae\it&  and  ragged 
■M,  t-i  denote  that  the  strata  have  been  eubjected  to  violent 
iBTtiUions  and  iiplicaving  forced.  A  geological  map  would 
ipTMunt  about  U\*)i)Q  0<)UHre  milea  of  ita  are«  ta  of  the  Carbon- 
irous  ago,  but  the  rvaclcr  should  not  tlieraby  andorstand  that 
try  portion  of  it  contains  vnhiablo  scams  of  ooal  in  a  position 
tide  and  convenient  for  mining.  Only  a  .imall  portion, 
n,  iif  this  great  eoal-rvgion  U  developed  by  mining  in  a  few 
und  to  a  limited  extent,  lis  importance,  therefore, 
.'  i....uy  others  <rf  our  vast  mineral  districts,  is  in  the  faturc, 
A  the  aocouut  lioro  given  of  it  Is  gt-ncral. 

A  State  geol«gii?nl  survey  w.ib  b«gim  under  the  direction  of 
Uliiun  B.  Rogers,  who  made  6vo  annual  reports  of  progrews 
r  tlio  yoarw  1*17, 1838,  lS3it,  lAt<\  and  IMl,  after  which  the 
Qfk  wa«  Hlinudoiiud  in  an  unfinished  condition.  These  reports 
ftra  publiahud  in  ponipMct*,  and  the  books  are  very  rare; 
M^r  more  iin|iur1ant  and  intercilting  portions,  relating  to  tho 
JN>  hort-  rcproducfKt,  and  amuiged  in  oonaectioa 
.U  derived  fn>m  other  sourooe. 


a«4 


VBBT  TJMnu. 


Thfi  general  itv^tom  of  tlic  ooitt-inMMtrea  U  tlio  Hnnio  u  th«t 
of  FeiiDSflvMtia,  with  such  changes  id  the  tbtcliUQui  of  tUe  wv 
ood  stnU  of  wadstonc,  tslmlv,  liincntOBO,  tad  co*I,  a*  tul^t  U 
expected  from  tlie  dJAtanc«  and  the  extent  of  tlio  r^uiis.  TU 
coal-rocks  ahow  the  same  divutoiLS  into  tho  conglomtnU 
bue  (which  in  thU  Stat«  awiimcs  groat  varieties,  embtacing 
various  atraia  of  iihale  an<I  »oitie  coal-«eaias)  :  1 .  The  lower  ootl- 
moasores;  i.  Thcbarreu-measurca;  3.  Thoiippfrconl-iiuawW, 
and  4.  The  upper  shale  and  esndstonc-taeaaarcs,  wliidi  aretlM 
barren  of  coat 

1.  The  lower  coatmeocarce  hiivo  a  tlilckneu  of  about  SM 
fcot  or  more,  aud,  in  a  seolJon  taken  acroea  the  norlhcm  \*t{ 
of  tliis  State,  the,v  contain  fire  seanu  of  coal,  four  of  v,]iw\i  in 
represented  as  only  from  one  to  two  Mid  a  Iiulf  feet  thitlt 
and  tlie  other,  or  upper  one,  from  three  and  a  half  to  four  M- 
But  farther  south,  on  the  Kanawha  River,  tho  ooat-«cain*  of  tU 
lower  coal>menaurvs  are  deve-lui>«d  in  nuiul>er  and  uze,  acani^ 
cqiiatled  in  any  part  of  tlie  AUeghanjr  oosl-rogkm. 

2.  Tlie  highest  stratum  of  these  lower  coal-measures  il  l 
coarse  sandstoue,  called  in  I*unn«,vlvania  the  Mahoning  mil' 
stone,  whicli  varied  in  tliicknese  from  20  to  100  feet,  and  il 
generally  about  TS  feet  thick.  Kcstiog  upon  tho  Mahoning 
saitdxtone  are  the  Barren  Meaiturc«,  which  ICogora  ro[>nj«ent«  a> 
4ti6  feet  tliick  in  AVeet  Virginia,  witli  three  thin  seanu  of  conlf 
the  lowest  six  int-hcs  to  one  foot  tliick  and  poor,  the  next  ^ 
to  three  feet,  and  the  other  two  feet.  It  uUo  contaiua  elereii 
different  beds  of  limestone,  of  which  the  upper  one  l»  4U  feel 
thick,  tho  lower  one  10  feet,  and  the  others  about  three  foet 
Tlicrc  arc  alt>igcther  in  theite  Barren  Measure*  41  altoruata 
byers  of  shales,  sundetonos,  limestones,  and  coal. 

3.  Tiie  upper  coal-mcAaiire«  seem  to  bo  tho  more  impop 
tant  in  the  northern  part  of  West  Virginia,  on  ac^Muiit  of  tli 
greater  size  of  the  seams,  and  their  acoeeeiblo  position.    The; 
are  SM)  foot  and  upwanl  in  tlitekness,  and  iiiclndu  four  fin 
seams  of  coul,  the  first  or  lowest  of  which  is  the  cclchntotl 
Pittsburg  be«),  nino  feet  thick ;  tlie  second,  S3  foet  higlior, 
3i  feet  tliick  ;  the  third,  2$  feet  higher,  is  a  b^tovi  svaia  of 


l\  and  the  fourth,  ISS  feet  higher,  is  seven  feet — io  ftll 
£t  foM  of  cmI  it)  tbceu  up)>ur  iiiogmres  «lone.  There  are  iilao 
M  l(M  tbut  nine  sejianilw  beds  of  limestone,  mcfteunng  in  all 
fiUlevr  )0  inches  in  thickness. 

4.  Abuvo  Iho  upper  c«*l-meftHun>8  uf  West  Virginin  are 
pliel  up  s  second  series  of  Barren  Measures  of  ooitHidcrable 
tiafkncM,  coneieting  of  alternate  hiycrs  of  shales  and  sand* 
NtMa,  «omc  of  tlie  layers  SO  feet  in  tliickness,  and  a  few  thin 
hmtof  limestone,  but  no  coal-Mams.  The  upper  and  lower 
inductive  oo&l-mea£uro«,  with  the  iiitennediato  Barren  Meas- 
DRs,  are  toi:^lher  about  l.,uiio  feet  in  thickness,  bcsitloit  tho 
ojiptr  Barren  Mcseurea  and  the  conglomerate  Uiee. 

I&  a  business  aspect  there  are  three  lines  of  observation  of 
lilU  co«l>re^on.     Tho  tirxl  is  along  the  Ohio  Kiver,  IVom  tlis 
ftaasylvaiiia  nnd  We*t  Virginia  line,  4.1  lailfs  below  Pitt*. 
Voiji;  thence  by  lh«  river  to  the  month  of  the  1%  Biindy,  the 
Xnlneky  line,  s  d!»taQCC  of  ^71)  miles  by  the  river,  passing 
Gtit  from   tho  Penni^yh-aniA  line  to  Pipe  Creek,  6^  miles 
ikvugh  the  up[ier  eoitl-iiu-nKur(« ;   theuee  to  Carr's  Kun  or 
INuneroy,  140  miles  tbmugh  tho  overlying  rocka  ;  and  thence 
17 miles  to  the  Kentucky  line,  through  the  barren  coal-uieM&nrea. 
it  Wlieeling,  and  for  14  mile-*  down  the  river,  the  cliff  or 
lank  prcficnts  an  uninternipted  bed  of  bituminous  coal  up< 
nrd  of  six  foot  thick,  of  such  a  (luality  as  to  t'urniirh  fuel  for 
ill  the  dwellings  and  nianulactories  of  tliat  enlerprifling  and 
|inMperuU«  town.     Above  are  two  thinner  beds  of  au  inferior 
niao.    AMuciatod  with  these  seams  of  coal  is  a  bed  of  limo- 
ttMiB  of  upward  of  iO  feet  in  tlilcknefls.     The  second  Hue  of 
elMervation  is  along  the  Ballimoru  &  Ohio  lUilroad  which 
CKmc*  tho  northern  |>art  of  the  State,  passing  from  the  cast 
tttrongli  tlio  Potoniao  basins  of  the  npper  coal-measures  in  the 
Cumberlaud  or  I''ro«tbui^  (Maryland)  ri^ion,  which   extends 
acroes  iho  Potonue  into  West  Virginia;  thence  tltrough  the  va- 
rious butii»  formed  by  thenndulMtionit  to  be  hereafter  described) 
toOrallon,  whence  there  arc  two  milroads  westward  :  one  duo 
wwtwanl,  crossing  the  Mononpahela  at  Clarkitburg,  and  thcnM 
Ut  tbo  Ohio  River  at  Parl;cr«biirg  ;  the  other  northwest  ward, 
crocaing  the   Monongahula   at  Faimiount,  and  thence  down 
UmTo  Ct«ck  to  the  Ohio  River,  and  thoQce  up  the  river  to 
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Wtic«linf;.     Both  theso  branctiM  ciitor  Hid  main  bodj  of  I 
upper  coal>ineHSurGA  near  tlio  croMingH  of  the  MononfrtJi 
abovu  n:iine(],  And  trtToi-ee  tbvm  to  tko  Ohio,  the  pointB 
present  nioHt  pimlnctive  of  ooftl  boinj;  the  two  crowing*  ue&> 
tionctl.     There  are  del.iclied  patcliee  of  tho  npper  coal-meunni 
oaiU  of  tliu  point  uftnied.    At  Clnrksburg  and  nurthward,  ilowg 
the  vallev  of  the  Uoiiongahela,  there  cxiMs  one  of  tlto  riehoa 
co«l-depo«it6  in  the  Stste.     One  of  the  bods  in  some  pUou  h 
tlie  nvighboHiood  of  tiii*  town  is  from  10  to  13  fset  in  ibidt* 
neee,  below  wliicb  is  a  thinner  searo  of  a  more  lii^il}--hitiiuii- 
DOut)  ohanicter.     From  eomc  dietanoo  above  Clarksburg  thtj 
may  be  followed  with  Hcnrccly  any  interruption  ihrongbont  dx 
whole   vailey  of  tlie  Monongnliela   nortliward   lo   Piltiibiir^ 
Asocndiag  tlie  Tygart'a  Valley  Itivcr  eouthward,  the  «>*1 
dimlniehcs  in  tliiL'knoss  niid  valuable  qunlitiM.    Co«]  it  ilfo 
fonnd,  though  in  le»  coneiderabto  qnantitiee,  in  tbu  raUey  of 
tho  Little  KAiniwlm.    Near  Utiles  River,  one  of  ita  tributatie^ 
it  is  very  a1>iind:int. 

A  coal  containing  mucli  less  bituminons  itiaUer  ocean  b»- 
mediately  west  of  tlie  oastcm  front  ridffo  of  the  Allegliany,in 
Hamp«biro  County,  lying  in  five  successive  licrft,  and  extuwi- 
iug  for  many  miles  along  the  borders  of  the  Potikinac.  ThU 
district  baa  been  fully  described  in  the  chapter  on  Mnryland. 

The  third  line  of  ob^erA'ation  is  that  on  the  Kunnwha  IUv«r, 
whicli  i«  a  uR\'igAblc  alream  for  TO  miles,  and  for  a  distance  nf 
abont  30  milea  fi-om  Chsirlestou  to  the  Great  Fulle  of  tbs 
Kanawha,  atl'ords  nlonj;  \t»  banks  a  fine  diaplay  of  tlic  lowe^ 
ooat-sciiinfl  in  their  maximum  size  and  number.  This  Kanawha 
region  is  soon  to  bo  trarcrsod  l)v  one  of  tlio  main  oast  find  ves 
thorout^lifarc  line«  of  trawl,  called  tbeClicsafM-ako&Ohioltai 
road,  by  which  its  mineral  wealth  will  be  developed. 

Hero  at  least  three  great  seams  of  ooal  display  tlienuelve 
almost  continuously  for  a  dIalAnce  of  about  1:2  miles,  stretdliu 
in  parallel  and  nearly  horizontal  bands  along  thu  almost  tnuui 
tainotie  dill's  fonniiig  the  boundaries  of  the  rich  and  lovel 
valley  of  the  Kanawha  in  the  vicinity  of  Charleston.  On  Ui 
Great  Kanawha  the  expoaure  of  coals  ia  one  of  the  inoi 
extensive  and  vjilnable  anywhere  in  the  United  States,  and  it  i 
in  tho  immediate  vicinity  of  tho  Salines.    On  the  Gauley  au' 
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nvm  llic  beds  of  coal  arc  fre<iueiitly  brought  to  view, 
mtil  tiic^  spread  vith  tlie  beds  of  saodatone  iu  nearly  liorixotiUl 
plane*,  ovur  almost  tbo  whole  of  tbis  broad  region. 

C'-al  Itivcr  enter*  llic  Knnnwlia  1"2  mile*  bulow  Cliarloston. 
All  Ctr  np  thU  brniicli  aa  Drier  Creek,  on  Coal  River,  23  tiiile« 
ilaant  its  month,  tbors  an  funr  or  five  Hcnms  of  coal  seen  in  the 
UIUmIi-*.  Several  varietieis  of  coal  are  pnxiiieed  in  West  Vir- 
f;iiiia,  the  couimnu  bitiiiuinoiie  and  cunnel  lmhIs,  eplint  or  iron- 
nubinp  coal  on  the  Kanawha,  and  a  vein  of  Albcrtino  in 
Kildiio  County,  airailar  to  thnt  in  ffon*  Bnineiwick.  With 
tliii  brief  preliminary  di-st-riplion  of  the  surica  of  roeks  of 
vliidb  thin  (crokt  eoal  8tate  it>  inndo  up,  and  tfae  ino«t  iii)])ortant 
flUMvhcre  thocoaliBcxposed,  the  reader  will  be  the  better  able 
Wkc,  in  reading  tla-  foliowiiig  graphic  description  of  thu  titruct- 
mvt  thoc4ial-tield,  how  ita  seTeml  parts  will  oinnir  on  the«ur^ 
bm  is  various  localities.  The  account  provionsly  gi%'cn  of  the 
markablu  funturoa  of  the  ooal*field  in  tlie  eoutheni  iwrC  of 
IVuifTtvauia  will  also  be  honio  in  mind,  eflj^eciaUy  the  great 
^■Midinal  uplitY  of  Is'i'^iu  Mountain  which  Tans  into  ^eetcm 
^HbfUnd,  and  Chestnut  Uiil^  and  Lmrol  llill,  which  extend 
^HpBM  the  Slate  lino  into  West  Vir^nia,  the  latter  crossing  the 
^^■M River.  Hut  the  Virginia  aurvoy  was  lull  in  eo  unfinished 
^BRmdition,'  and  without  a  geological  map,  or  reports  of  tlio 
IR»lii^  of  vaeh  county,  that  no  very  accurate  dowription  oan  be 
jiTw  of  every  portion  of  the  Stato  eovorod  by  tho  various 
Wm*  of  coal,  or  what  part*  an  dwUtute  of  eoal  from  denuda- 
iba  ar  antielinal  uplitts.  The  account,  however,  is  pMbabiy 
wmuHile  as  the  present  iin]H>rtanco  of  tho  region  in  tlio  coat- 
iuri:et  duttumdi). 

CIQCKIU.L  AKKTCU   OF  TUB  BTBUOrCRE  OF  THE  COAL-PIBM). 

I*rof.  William  B.  Kogcrs,  in  tho  Gcologicjil  Keporta  of 
t^  State  of  VirglniA,  give*  subwlamially  the  following  lucid 
tod  (ntvrCKtiiig  dewriplion  of  the  general  feahirea  of  the  great 
cccil-rc^on  which  covers  nearly  the  whole  of  what  is  now  tlie 

'  Ktporu  ol  lb*  OenlosWal  Biar^  of  Tlrsitu*,  b/  W.  B.  Rogtn ;  lint,  18SA, 
U>|«(Mi  B***  •<"1  *MiiMl,  18sS,  nillDddphia,  ST  p*gfi  iMrJ,  l»39,  DuIk- 
MpbU.  Il«,  n  p*4^:  tatrih.  14I0,  nichinond,  Sro^  tdl  p>et«;  fltUi,  IMI, 
MitoBat,  VTO,  Its  pMgW.    Tbe  OmI  npon  navw  vm  publlibciL 
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Sutcof  West  Vir:p:inta.  "  It  in  given,"  be  nye,  "in  thebopethu 
Um  more  itii|>orUut  relnliuii^  of  iu  ntnU  as  to  dirocttuo  ind 
pofiitiou  m.tjr  bo  clearly  petx^eiFed,  and  tbat  smy  «rroiwo« 
view*  u  regards  the  general  vxmh^od  of  the  Dioro  iiupoiUDi 
coal-««a(na  Tany  be  iio  longer  ciilertatned.  A  lUtlo  atlentioo  h) 
tliie  duwripttuu  of  Uio  c-uutigunition  of  the  strata  includeJ  itt 
Uiia  vA»t  ba«in,  and  tbe  rariotu  modw  in  vrhk-h  ttu>,v  are  ts- 
posed  l>y  tbat  noble  river,  tlio  Ohio,  wbich  porsott  it£  my 
alonf;  and  thruiigb  tbvtn,  will  ^vo  the  reader  a  geoenil  pUn  m 
pattern  ehicidating  the  |lT<ttt  lectures  of  Uie  structure,  not  oalf 
of  tbc  co.iI-region  of  thU  State,  but  in  n  meiieure  of  tlte  w^ 
Allc'gbutiy  region  of  wbicli  Wvet  \'ir^iiia  tit  tbe  ccntnd  portioL 
Tbo  country  east  of  tlie  eoal>region  in  the  old  State  of  Viri^iiiil 
w  characterize")],  like  tbe  eorrcspoudiug  lucnlitv  in  Pciinsylt*- 
nia,  by  DUiiieruue  ttuocouive  and  (ccnerally  abnipl  undiilalioM, 
forming  prolonged  liuee  of  parallel  anticlinal  and  ayDclioat 
nioui)tiiin«  itiid  valleya  ollcmutelj  arranged  upon  its  sarfm. 
We  need,  llicrefore,not  be  auqjridedlofindiiiinilar  variatioDtia 
the  poHitions  of  tbe  strata  continued  for  eorae  distance  boyooi 
the  margin  of  tlio  region  in  ubidi  tbe  geologically  lii^bcr  and 
more  veatern  grotip«  of  ro<.-lf«  appciir.  Tbe«o  antit.'liual  asta 
met  witb  in  tb«  Wcet  Virginia  coal-rogion  prceervn  a  panUld 
direction  witb  tlmHC  of  thv  Apjialnchiaii  belt  oa«t  of  tb«m, 
pve  rifle  to  mngea  of  mountains  lets  devated  above  the  gcoon 
l«Tel  of  tbe  surrounding  region,  and  broader  and  less  abmp 
in  tbcir  deolivjtr,  tliint  the  ridget  formed  bj  the  more  ftlecply 
inclined  nlrata  of  the  AppiiladtiaQ  or  eastern  region.  AloD) 
tlw  HumniitA  of  tliew  broad  mountains  tbe  mantle  of  rocka  ap 
pertaining  to  the  coal-formation  wbi'-li  once  evidcully  con 
tinuod  in  its  extension  over  the  inferior  strata  has  been  more  or 
IcM  removed ;  and  Ihua  in  their  undulating  tope,  and  in  thci 
profound  ravines  and  river-goi^^,  the  strata  of  rot-ks  Ih'Iow  tli^ 
<.'oal-Dietisiirei>  are  not  un&oqnently  deeply  and  extensively  ex 
poaed.  Tlie  destructive  ruali  of  watera,  afler  tearing  away  tin 
etoiiter  mntenaU  above,  has  met  with  less  rG«idtaucD  from  tin 
Bott  flbnics  and  sandatones  fonaiug  the  interior  mass  of  tlHW 
broad  ridge*.  Honc>o  would  appear  to  have  originattMl  tb' 
deep  valleys  and  abrupt  hills  by  which  this  oounlry  iit  di: 
acttrrizcd,  and    lienco  the  dvoj>ly-Kuopvd  cbaonvU  ol 
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tbMntB  vliicli  ore  permltteil  not  met-dy  tn  jiaee  ttirou^li  l^iit  to 
BBudcr  for  gnttt  distancee  along  lite  L-ealral  line  of  the  axie, 
kMJ  in  t)io  very  heart  of  tho  moiiiitaiii«  whoec  interior  structnro 
tbej  thtiB  eontribnte  to  diBolose. 

"  Over  w((lo  districts  in  tlie  western  part  of  this  region  ibe 
iew  low  tmdalations  vrliicli  occur  ultimately  become  loet  iii  tho 
gratle  and  almost  [mpercciitiblo  inclination  of  Uie  strata  tow- 
ard tlio  valley  of  tlie  Obio.  Ilere  eten  tbo  nppermosl  of  tbe 
locka  below  Uie  co«l-inca«urci>  are  no  lon^r  to  bo  mot  with 
nirwhore  on  the  Burfiiee,  or  in  the  deepest  natural  or  nrttfii-ini 
espowirM  that  exist.  ITie  rocks  iwlonging  to  the  pnncipal 
Mal>meii*t]rca  iti  t]ieEr  tnm  also  become  buried  as  wo  approacli 
llie  Oliio,  tn  tlio  region  of  Parkersburg  and  Point  Pleasant, 
living  place  upon  the  surface  to  the  Biirren  Measures,  conelst- 
ing  of  ahalcit  and  8an<lnonc«,  either  de-atitnte  of  coal  or  eon* 
taining  it  in  thin  and  variable  beds.  These  gently-coping 
■tntn  tliu«  gndnally  depreased,  A;^in  rise  to  the  aur&ce  as  we 
procoetl  otill  fnrtber  to  the  west,  thns  bringing  into  view  over  a 
»i«Ie  anti  affltiont  belt  of  country,  in  tlie  neigbboring  State  of 
Ohio,  the  counterparts  of  the  lost  coal-seams  and  their  associated 
bads  of  aflnddlones,  slatoip;,  alialc*,  iron-ores,  and  limC9^toiio«,  In 
tn  order  tbe  reverse  of  that  in  which  they  had  been  seen  to 
itini))pvar  m  We«t  Virginia  some  dialance  east  of  tlie  Ohio. 

'-  As  necessary  to  tho  general  picture  of  tliis  wide-spread 
■viM  of  nn-kit,  it  may  bo  added  that  beyond  thi«  bolt  of  pro- 
toetirc  eoal-meaaun^inObio,  as  we  descend  to  the  valley  of  tlie 
Srloto,  wo  oomo  in  view  of  a  group  of  underlying  eaet-dipping 
■adttoncft,  filates,  and  linicstnnce,  correfl[>oiiding  to  tho  upper 
IrnnatlonH  below  the  eoat-mcasores,  on  the  east  side  of  the 
Mal-re^on  ;  to  that,  comprehending  in  one  wide  view  the  whole 
Mrlea  of  HtratA  iMimpriiting  and  lying  at  no  great  distance 
hneath  the  cosl-rocks  of  this  wide  region,  and  leaving  out  of 
conBidemtion  the  uadnlationa  previously  alluded  teas  oocnrring 
toward  (be  CMtern  mar^n  of  tho  tract,  wo  are  prcccntod  with 
the  Imposing  accne  of  a  vast  s^'nclina)  trongh  or  baaln  sprending 
ttfita  tho  t-aatfim  escarpment  of  tho  coal-rocks  in  West  Vir^nfa 
unliroly  acrotw  the  State,  and  the  caat  half  of  Ohio,  and  ter- 
Bthtiting  there  in  a  similBr  escarpment,  in  which  the  rot'ks  are 
iMta  Inclining  toward  tbe  east  to  meet  their  counterparu  dip- 
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tblt  rnde  analogy  to  tlut  ]>ortion  of  t\ve  grcjtt  troogb  of  cal* 
bearing  EtDta  througli  which  the  Ohio  fluffs,  lUu  virriaf 
duvelopniento  tit'  the  rucks  cauHcd  by  iu  fruqucut  and  iiniKirtiU 
obangvB  of  direction  claim  atso  to  be  cooudenid.  IS,  wbilg 
floffing  thrviigli  th«  highest  or  innermost  of  the  mrata  Meoiallll 
in  ito  general  coureo,  and  thu«  pureuing  a  direction  neulj  bm 
nortlieast  to  eoutliwc^t.  it  slioiild  b«  diverted  tVoni  thli  linaM 
M  to  tako  a  direction  townnl  the  west  or  northwcut,  it  is  obvloM 
that  tliiii  would  lead  it  away  from  the  inner  and  liighLT  atrttt, 
and  carry  it  acrou  some  of  the  subjacent  bodi! ;  wliih)  a  dianp 
in  the  opposite  direction  wonld  convey  it  tntu  »tiU  higher ttmtt 
lying  to  tiie  eAst,  and,  if  continued  for  a  euffieient  disbutctt 
might  carry  it  ttirongli  tJioni  to  pan  into  tlic  Eastern  or  Wi 
Virp;inia  section*  of  the  lower  stmta.  It  la  tU»s  that  Iba 
river  in  that  part  of  its  coureo  extending  frouj  neitr  tliu  nortb 
west  euniur  uf  Tyler  Ooanty  to  Uio  bend  a  littln  abo%'o  MarioUai 
flowing  nearly  in  the  cciitrnl  line  of  the  trough,  expi^ses  ooll 
the  iippor  fltrnta,  bnl,  bending  toward  the  northwcttt  as  it  sp 
proaches  ^(ariottA,  it  dtHplaya  strata  a  little  lower — iiud  tltnnc* 
pnrsuing  a  direction  nearly  piinillel  with  tltat  iir»t  miittiotted, 
it  paaaes  Parkersburg  in  a  line  several  inilos  vest  of  what  nuj 
be  regarded  a«  thc'axis  of  the  traugb,  still  continuing  to  diapUy 
nearly  the  same  rocka  as  are  met  with  at  ^binettft,  until,  1: 
anotlier  and  more  important  flexure  to  tbe  northwest  IjoIu 
Letart's  Fall*,  it  jdaDgea  more  deeply  ttiU  into  the  strnta  vri 
of  the  middle  of  the  trough,  bringing  to  light,  in  a  poallioi 
sufficiently  vluvitted  above  the  rlvw  to  bo  productively  tui 
the  imporUnt  coal-seam  wrought  on  ttio  Ohio  siile,  and  kuo 
as  Poineroy's  Seam.  Continuing  with  numemns  flexure*  i 
geuernl  N<>iilliwe<it«rn  couno  aa  far  ns  Uurlington,  and  koepi: 
very  nearly  in  the  some  rocks,  the  coal  of  which  i#  again  ex 
below  Onllijwlia,  tt  bends  around  to  take  :i  direction  bearing 
acroes  the  western  portion  of  the  basin,  after  which  trnversi 
in  anoecaaion  lower  and  lower  strata  of  tlie  eoat-me«sure»,  an 
preaendng  a  noble  development  of  rich  ooat-seaois  and  irn 
ores  on  the  Ohio  and  Kentucky  sides,  It  emerges  from  th 
basin  near  PorUmouth,  and  pursues  its  way  through  the  A 
Uchian  strata  lying  tr>  the  west. 

In  a  subsequent  report,  Prof.  Ilogora  again  had  oaca£ion 
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kt  to  tho  ttnlA  di«pl»}-C(l  on  the  Ohio  Itiver,  from  the  Little 
jterer  River,  in  Pennsylvania,  to  the  inoath  of  tho  Big  Sanilj, 
■  the  Kvntucky  line.  Ah  it  is  an  important  locality,  thia  nc- 
IBDt  u  aUw>  gis-eD.  At  tho  northern  extremity,  near  the 
Hindi  of  Little  Bearer,  the  Ohio  Itivcr  fiowt  in  the  inferior 
nit  of  tho  luwcr  coal-^oup,  the  outcrop  of  which  is  &rtber 
mnrd  the  nortli.  Dciiccnjiiig  tho  river  from  this  ]>uint  to 
the  mouth  of  Fishing  Creek,  tlie  dip  of  tlie  rocks  ia  toward  the 
■oWh.  Throughout  tlus  distance,  the  cooree  of  the  etroftai  do- 
viUcB  but  little  to  the  weet  or  south,  while  the  principal  diame* 
t(r  or  axis  of  tlto  great  coal-basin,  having  9  direction  more 
netrlv  approacJiing  to  northeast  and  Bouthwest,  is  prolonged 
its  nortliwestem  termination  in  Pennsylrnnia,  in  a  direc- 
lying  to  the  east  of  thi«  rcnch  of  the  Ohio.  The  river  ie 
Blade  to  approach  tliis  central  line  as  it  descends  toward 
Creek,  and  is  there  near  but  a  little  weet  of  tlie  axis  or 
of  the  baaiu.  liulow  thiii  poiut,  nssuming  s  direction  moro 
the  west,  it  continues  to  How  nearly  parallel  witli  the 
tuougfa  ft  little  wc«t,  as  &r  as  the  bend  below  Mill  Creek, 
letson  OoHiity.  It  dow.  by  a  suddcu  turn,  pciictrules  some 
into  tlie  western  side  of  the  basin,  and,  tlio  rocks  Imv- 
dip  toward  the  axlfi,  that  ie,  ton'srd  the  GoutheasI,  tlie 
which,  during  it*  previous  eoorse,  wore  buried  below  its 
arc  now  seen  in  succeg^on  emerging  to  tlie  furfaco.  Ite- 
its  fiouthwQstcrly  course  at  Kerr's  Kuii,  and  prescn'iug 
general  direction  ns  far  as  Uiiyandotte,  it  continues  to  ex* 
nearly  the  same  strata,  appertaining  to  the  western  side  of 
throughout  the  whole  distance.  Then,  bending  away 
vest,  it  enters  the  lower  coal-group  about  tliree  miles 
the  month  of  Big  Sandy,  on  the  southcni  boundary  of 
Virginia,  whence,  taking  a  northwesterly  direction,  it 
dirwrtly  across  the  western  side  of  the  basin,  and  finally, 
nilcs  above  Portsmonth,  in  Ohio,  pasitcs  beyond  its  mar- 
ll  is  obvious,  ftvm  the  sketch  of  the  general  directions  of 
fOhio  in  its  passage  longitudinally  through  tho  basin,  tlmt 
:nt«  a  line  of  observation  of  grimt  interest,  comprising 
tarij  the  whole  of  tiio  strata  of  the  coal-measures. 
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Qentral  Bescnption  of  the  CwU-beariny  JRodca  qf  W«it  ^l^ 
yiMi'a,  and  tAetr  Seanu  (^  Coal, 

Prof.  Itogere  gives  the  following  dcacrlption  of  the  Gnlot 
the  «em-ft  uf  rockn  imiiicdiutelj  associated  witJi'tlto  »Ia[i»,  ewl- 
stones,  limcsloRce,  and  coal-eeam*,  comprclumded  uuder  dn 
dcnominRtion  of  the  "  coal-rocke."    This  fonnation,  stroKi^  I 
contra^tixi,  in  it»  general  aspoct  sod  compo«iliun,  with  UionI 
which  lie  imiiiedintely  heneatii,  consists  of  ti  ^roiii>  of  wlittiili| 
or  ligbt^ray  eandslones,  generally  of  a  coarse  testnre,  nnd  i 
prising  henry  bc^ls  of  ooni^lorncrate,  usually  conspicnun*  for  tbdl 
white,  round  jHjhbles  of  whid]  it  is  mainly  rontpuHed. 

Tho  same  coarse  rock,  with  its  attendant  pebbles,  is  fo 
in  .1  similar  geological  {Htution,  on  tho  backboiio  of  rlio  All- 
gh&ny  and  on  the  Cheat  Moontain,  and  I^nrel  Hill,  ns  well 
serernl  other  minor  ridgc«.    It  is  dImv  well  disphiyod  on  tlii| 
BTinmiit  of  tho  Big  Bcwell,  and  r»rioufl  knobs  and  rid^s  of  I 
sdjuc'cnt  rcfjion,  and  forms  the  n«irly-lcvcl  capping  of  the  Blnl 
Stone  Mountain  and  its  continuation  farther  to  t)ic  southwi 
Ererywhere  along  the  margin  of  the  great  eoal-rogion,  lhi«  fu 
matioD  may  be  seen  marking  the  transition  &om  the  np| 
member  of  the  lower  scries  of  rocks  to  the  widcly-exjianti 
gronps  of  strata  with  which  the  coabscams  are  assodalcd.    It  i 
not,  howorcr,  lo  be  inferred  that  at  nil  points  it  dispUys  th^ 
enuio  conspicuous  conglonieritic  stnictiirct  or  is  develops  U 
the  same  thickness,  far  in  both  these  particulars  it  pre!<i'iita  fn 
qnent  and  imitortnnt  fluctuations,  pMsing  from  »  mere  mass  <A 
btrge  rounded  pebbles  cemented  by  siliceoits  matter,  chiefly 
their  points  uf  contact,  to  A  conglomerate  of  shot-like  grava 
and  tliciii-e  lo  ft  coarste  and  in  some  cases  to  a  fine  sandstone,  i 
e\'en  and  compnct  texture,  and  in  thickness  rarying  &om  n  tlwu 
eand,  and  [H:rhn[)s  more,  to  A  hundred  or  even  loss  than  a  him< 
feet.   Xor  in  all  oases  doos  it  throughout  maintain  the  cluii 
of  A  purely  sillcf.'ouH  rock,  for  iuEtsnces  occur  in  which  Itoods  i 
slaty  sKndstonc,  nnd  even  bitutniiiiiii!i  slate,  acommpHnicd 
one  or  more  seams  of  coal,  are  included  K'tween  tlic  eoa 
and  more  massive  stiuta  of  the  formation.    Yet,  with  all  the 
variatioDe,  tho  general  characters  of  the  gr<'Up,  na  abnvt 
BCiibod,  are  anffidently  definite  to  enable  the  practised  u L 


^^^^^^OF  v}itfn  it  Dppeore,  nod  its  featured  ttsiiallv  are  su 
ttU  Rurkwl  Uiiit  ft  gliittiv  i«  wifBfiicnt  for  tliiM  ]i\iriiuKu. 

!Clie  Miri««  of  etrata  above  tito  (.■onglomerste,  bv  which  this 
rut  Hnrfncc  is  orontpreai),  observe  a  n^iinr  order  of  eupcrpoid- 
■lui,  lud  niitiiriiUy  amuge  ihctn»clvcji  into  fotir  great  gronps : 

1.  The  first  or  lowest  of  tlic»e  group»,  resting  on  the  coarse 
mdetone  or  conglonicmtu  cloecribod  above  as  coitBtitutiii<!  the 
Boor  upon  which  thu  o».i)-niea8urc«  are  ontspreAd,  containing 
WTVfal  Beams  uf  coal,  of  which  genernlty  one,  and  somotimee 
two  or  thnx',  are  of  mifficiont  cxtvnt  to  ho  of  grait  economical 
Itnportnncv,  ni«y  be  desigiiati-Hl  ns  the  lower  coa!-gronp.  Occu- 
pying tbo  zone  nest  to  the  margin  of  the  basin,  it  ia  Gonictinien, 
as  on  tho  Kunawhu,  above  Cliiirle*t'in,  expanded  over  a  wide 
am  by  brDiu)  iiniliilationii  of  the  t^trata;  and  somelJmca,  u 
along  tlie  H-Mera  flank  of  Laurel  Ilill,  made  to  disappear  at 
no  great  <Uetancc  within  tlie  baisin  by  the  uninterrupted  and 
•omcwlint  rapid  dip  uf  the  otrnta  toward  tho  nortJiwest.  The 
radcs  tHimprehc&ded  in  this  gronp,  with  the  exception  of  the 
liuilce  ami  Kbitce  immediately  aiwociatcd  with  thu  coal-ecums, 
aro,  for  tho  mo^t  jiart,  conrac  mieaceona  luindstoncH,  of  a  gray 
aai)  light'brownifih  color,  composing  thick  and  ma^ive  layers, 
bat  little  blended  with  solt«r  tthaly  strata ;  with  thc«o  arc  aK«o- 
daled  l)otU  of  limestone,  and  tho  most  important  scams  of  iron- 
Ore  met  with  in  the  coal-mca«iirc8. 

2.  Next  above,  wo  have  a  scries  of  strata  comprising  red- 
duh  and  bliiii-h  «lui)ea  and  i;lnte»,  and  gray,  binisb,  and  brown 
micweotin  aandetone,  dcstltnto  of  coal,  or  containing  very  tiiin 
«un»  of  local  extent.  Bods  of  limestone,  eomotimea  niimer- 
ons  and  Intjwrtant,  are  alao  inchided  In  tliis  gi'onp  in  We»t 
Virginia,  and  the  remarkable  black  ilint  marking  tho  upper 

I.  I  l:iry  of  the  lower  coal-series  on  tlie  Great  Kniiawlta  is 
i  towanl  !t«  biiM.'.    This  may  bo  palled  the  Darron  Meaa- 
■ra,  or  lower  shale  and  sandstone  group. 

i.  Still  hlghLT  in  tho  series,  and  occopying  a  xone  still 

more  rcraovwl  fnnn  the  margin  of  the  basin,  we  Iiavo  a  group 

'  ting  of  gniy,  brownish,  and  greenish  micnccoiu  snnd- 

■  '■  '<  and  greenish  shales,  and  beds  of  linieatone,  in 

•>{  great  iliurkncsa,  tog«jtli«r  with  several  seama 

of  t»al,  aud,  more  especially,  the  great  seam,  which  shows  it- 
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self  HO  cst«nflivcly  in  the  neigliborhood  of  Pittsburg,  \V1ieol- 
ing,  Brovrn»rillo,  Morganlo«ii,  Clarksburg,  Pocotaligo  OnIe, 
and  other  }x>iulii  fn  tbio  cuitl-region.  To  tbiii  series  of  ttnti 
we  may  give  the  name  of  tbo  upper  coal-group. 

i.  Resting  apon  thin,  wc  find  tn  cxtcngivo  series  of  rvcb 
oonfit«tiiigof  gray  mtcacoons  and  rel<p«thiu  »and8Coniw,  togstbtr 
with  reddish  and  groonish  shtlw,  moro  or  lees  calcarootu,  aad 
oontidning  occoxionaUy  thin  bed*  of  Iirae»toiie,  but  ontirdj 
destitute  of  coal.  Thia,  overspreading  tlte  central  porttooi  U 
the  biuin,  compriEcs  tlio  hig{ic»t  stmtii  of  our  grcst  vroaten 
Coal-moAAunw,  and  mn;  be  termed  tlio  upper  iihiilii  nnd  eaxA 
stone  group.    No  Permian  foaails  have  betm  found. 

II.   iieeti<m  of  ihe  Threa  Ijncer  Groupt  acroat  th6  MiK 

The  following  is  a  summsiy  of  Prof.  Rogers'e  detailed  scctii 
of  the  various  beds  of  rock  and  coal-seams  inclndvd  in  the  lovi 
coal-group,  the  Barren  Ikleasurcs,  and  the  upper  coa 
taken  on  a  lino  nmning  across  the  nortbom  part  of  tlic  Stati 
commencing  at  the  blue  of  Lsmrel  Ilill,  of  Virginia,  the  Ckos 
nut  Riiigo,  of  Pennsylvania,  following  tlio  course  of  DccVcH 
Crcok  to  its  mouth,  thenco  pursuing  the  Honongalicia  lEivcr 
the  mouth  of  S»>tt'e  Ituu,  and  continuing  up  that  run  to  U 
termination  of  the  aection.  From  what  lias  ftvfjiiciitly  been  eU 
in  n^rd  to  tlio  mutability  of  the  strata,  as  prolonged  Erom  plao 
to  place,  the  following  acction  cannot  be  looked  upon  as  iod 
eating  exactly  the  thickness  and  character  of  the  difTtinmt  bod 
tts  diBpIaywl  in  a  vertical  section  at  any  one  locality.  It  wi! 
Iiowcvi.-r,  fiimifih  a  uAcful  jticturc  of  the  gt-ncral  fvaturce  of 
(liflcront  groups  of  strata,  which  UBually  preserve  some  pradon 
nant  cliararter  uwr  ii  wide  area,  aud  it  will  also  ccempUfy  il 
extraordinary  mineral  wealth  of  the  fertile  vnlloy  of  the  Monoi 
gahcln  in  general.  It  will  be  remembered,  ho«-ever,  tliat  Nortl 
em  Virginiii  having  the  upi*r  i-oal-mcaaurcs  linoly  dcvelopd 
the  lower  conl-series,  as  here  represented,  is  lar  inferior  to  tl 
magnillcvut  display  of  that  group  farther  south,  nlong  thoG 
Kanawha  and  some  of  its  brandies.  This  soctloa,  probabl 
docs  not  do  jostico  to  the  coal-beds  of  the  lower  group.  Th 
cerics  of  coal-rocks  is  given  in  the  ascending  order,  from  tli 
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Rte  up,  the  letters  being  now  nddot]  to  doaiginato  tho 
ling  coal-seams  iu  PciinsylrnQia  : 
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all  in  the  Barren  Meaeuroa  attain  greater  importAnee 
tine  tluin  ut  nay  otlior  plnco  in  tlii«  Stnte.  Tlicro  are 
nd«  of  Itiiiegtoiie,  in  nil  'M  t'eeti  impure,  bat  ^'ielding 
grkultoral  and  building  pnrposo& 
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A  glance  at  nny  map  of  Wo«t  Virf^niii  will  «9rTo  tn  tbo' 
tliat  tlifi  Oreonbrier,  tho  <>n<iler,  Uie  little  KanawtiB,  llio  M» 
nongaliclii,  and  lU  grvitt  braiichit:,  tliu  Cbvitt  l£lver  niiil  T^nptt't 
Talley  Rii-er,  and  tbe  nortli  fork  of  the  Soutb  Branch  tit  tk 
Potomac  River,  all  take  tbeir  rise  from  tbe  higlilHoda  at  ik 
bead  of  tbe  snmo  valley,  and,  from  the  oppocilo  ouunHM  vlildi 
thej  puniiie,  we  are  led  to  conclude  tliat  tho  dividing  ridice  it 
the  bend  of  these  Ktrc-ams  iu  tho  cnstom  <!ontr.il  pni-t  wf  Vm 
Virginia,  In  Randolph  Counter  and  tboiw  ndjoininj;  it,  ii  tlw 
highest  lind  west  and  north  of  tlie  Alloghany  range.    IMffeen 
the  bcad-branclica  of  several  of  these  Htrcjirnt;  are  oansidenfalt 
tracts  of  glade  or  table  lands,  affording  tolvrably  lovo)  countiy 
covered  with  n  bea^-y  growth  of  foruet-troca.     Also  eiiu3a 
tract*  ovcitr  fartlior  west,  between   tbe  bt«d-brnnchL-8  of 
Gaidcy,  the  Elk,  nnd  the  western  forke  of  the  Z^lonongnhela. 

Every  thing  bc^iwaka  Wwt  Virginia  to  bare  been  originalljl 
ftn  e3f(>anded  plain  which  was  nftcrward  gently  tilled  OD  tl: 
east  Bide  from  tbe  borixontul  position,  so  tliat  its  siirfaoe  an 
tlio  body  of  rockd  bencatb  wcro  made  to  decline  with  a  slight  biil~ 
very  uniform  depresflion  very  gently  toward  the  nurtltweM 
tbe  valley  of  tho  Ohio.    Tho  great  inc<]aalitica  of  surface  wi 
evidently  canied  by  tbe  furrowing  action  of  a  mighty  and  d^ 
vutsting  nub  of  watens  which,  by  »  rapid  dniinin^,  scoopo 
oat  eooimonfl  valleyB.   The  ]>ariillel  position  of  tho  Mmtu  ke«| 
the  coal-seams  near  tho  surface  over  ciionnously  wide  spacea  i 
country,  while  the  great  depth  of  the  valley's  expoeoe  thorn 
tbe  day  under  positions,  for  minijig,  the  a-iaieat  imflginnble. 

In  tliis  elevating  process,  whli^i  mny  havo  oocnrred  ropcal 
odly,  nnd  the  retreat  of  tlio  ocean  as  it  ploughcl  out  the  preeo: 
deep  %-alleys  of  tlm  Potomac,  the  Honongahela,  the  Little  an 
Great  Kanawha,  and  tbe  great  tributaries  of  tho  bitter,  th 
Greenbrier,  Gauley,  etc.,  it  is  evident  that  the  elevated  summ 
in  Kandolph  County,  near  tho  cast  side  of  tho  State,  was  ■  con 
mon  point  of  departure  for  the  occait'ourrcnts,  and  this  divids 
tlio  State,  from  this  centml  point,  into  natnral  diviiiions  liU 
mdo  sogmoDtsof  Rsemioiri^le,  wbidi  it  will  bo  convenient  lor 
to  take  np  and  describe  in  order,  beginning  on  tlio  northeas 
or  ]l(ar}'Iand  side,  and  proceeding  westward,  and  tlieneo  south 
ward.    Ik-aring  in  mind  the  dojcriptJon  provionsly  givui 


lllfylaU(l>  wmt  of  tlic  Ciiiiibcrlnnd  region,  wo  have  first  in 
gtliag  weetwnrtl  tlie  Potonuic  coal-lutsiit  of  'West  Virginia, 
irUcli,  d'CMusing  Uftrjland,  is  roiiruecutcxl  in  Pciiiit>ylvftDiA  only 
ly  llie  tiunlicui»tiTrn  end  in  ijoiner^t  Counl.v,  lying  east  oi'oiir 
ax  ^r«it  ooui-bu£iu8. 

Within  tint  biwin,  a«  trenched  by  the  north  brunch  of  Uie 
Potoninc,  the  lofty  hilU  of  the  Virginin  ns  well  ait  tlie  Stsry- 
Iuh)  eido  flxpoeo  to  view  st  vkHous  points  in  JUmpdiiro  Coua- 
ly  [lie  scrcml  cual-«outu  of  the  lower  eoal-«t;ri<:i>,  m  well  as  tlio 
BiCMt  vnlnablc  of  the  upper  eonl-Aeries,  being  tho  great  Pitts- 
borg  or  Ciimbcrhind  scam  II,  which  bera  attains  a  thickness  of 
14  feet  of  pure  coal,  and  occnn  1,000  or  l/ioO  feet  nbovo  tho 
river,  with  oilier  g<K>d  neama  above  this,  one  of  titom  eix  foet 
lluek.  It  id  u  semi-bitnuiinous  oonl,  as  is  tlio  case  with  all  tli<9 
Niina  of  thi«  and  tltc  other  basinft  near  tho  castei'D  rnargiB  of 
the  coal-rc^ifm. 

Wfot  i)f  tho  Futomae  or  Cumborhknd  basin  ocutir  also  two 
olhvr  bftitins  called  by  Rogers  tho  utiddlc  and  wcatern  bnains, 
^g^JBUag  two  scams  of  coal,  but  they  seem  to  l>e  only  of  local 
^^HMm.  VHiitl  iii  called  the  first  sub-basin  in  tho  Fonnsyl- 
nnian  nanroj,  included  between  the  axes  of  the  A  lloghany  and 
Nrgro  Monntain,  next  occurs  in  going  westward,  but  it  is,  in 
Wett  \'irgiiii:i,  only  a  shallow  bttsin,  occupied  by  the  lower  fo^ 
matiun,  and  in  whicli  tlie  coal-ineiiaun>a  sro  not  to  bo  found, 
ahboogb  it  ex]iands  and  <)oepone  in  a  northwest  direction,  and 
beeomes  very  important  through  Pennsylvuniu.  In  Virgiiii.1,  it 
is  a  wide  rogiuii  of  broken  and  lotly  hills  tmvented  by  tho 
Ohoat  Itivnr.  IxMloy,  in  his  Manual,  reports  the  c\iilonce  of 
tiia  inlKfongloDierute  conl-Mams  on  tlio  Youghiogheny  and 
Qmuii  Rivers,  in  2<ortheru  Virginia,  and  at  Augusta  Springs, 
is  Mid<IIc  Virginia. 

Thu  next  in  a  northwest  direction,  or  Kingwood  basin,  is  a 
tumiw,  tnipurtant  basin.  At  Kingwood  Uio  ba«in  is  tix  miles 
vide,  but  it  id  much  wider  at  Evansville.  It  ha^  at  leaat  three 
•cams  of  coal  that  are  knon-n,  two  of  which  lu-o  worked,  tho 
■nUdle  one  bving  three  foot,  and  the  up]>er  two  and  a  linlf  to 
iKrw  fopt  thii'i:. 

Tlio  next  or  Prvslon  bnsin  is  boondod  on  tho  western  side 
by  tltu  Clteatitut  Itid^  of  Pennsylvania,  which  ia  called  the 
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Lfturel  JliAge  in  Virginia.  The  Prceton  and  KingwoM  bub' 
Arc  holli  KiibdivUion^  of  thctocond  bnsiii  of  Pcnnsylvniib,  ntiirii, 
as  it  extendi  »oiil)iwanl  into  West  Tirgiubi,  i»  tliviiled  tato  tvo 
by  the  development  of  an  antidiiial  axis  vltich  ia  called  tlu 
Preston  Axi$.  Endi  of  tliew  bnsins  is  aboot  fnur  mile*  wide 
Tbo  coal-eeama  are  of  variabte  thiokneea,  sometimes  as  niDcliM 
HCveo  or  ci^it  feet  tbick. 

The  broad,  clcvnted  tract,  extcndinfi;  under  tlic  nnntu  of 
Cbeelnnt  Ridge  in  Pennsylvania,  and  Laurel  Hilt  in  Vii^nia, 
near  the  line,  between  Froeton  and  Monongulia  Coiintice,  u  tin 
last  of  the  important  axes  met  witli  in  ibiii  (tart  of  both  StttoL 
Followiog  it  southwcat,  the  dips  of  the  rocks  nn  both  si 
the  rid^  are  eeon  npidly  becoming  lcs«,  and  tbo  axis  b< 
flattened  out,  llie  lower  rocVa  pi-evioiisly  exposed  on  it« 
become  buried  from  view,  and  the  ridge  itself  is  entirely  1 
tliogcneral  level  of  tJioconntrj*.  Kcartlic  bead  of  Field's 
It  tributary'  of  Throo  Forke,  there  is  no  motmtain,  but  oalj  • 
gentle  roll  or  broad  wrinkle  in  the  cuAl-incasurcs. 

Tbie  second  bnsin  of  t3io  Pcnnsyh'anL-i  survey  croasM 
Baltimore  &  Ohio  Railroad  near  Three  Forks  CrcL>k,  nine  mili 
cast  of  Grafton.     In  a  rejKirt  on  the  iron-ore  and  eoal-depoiiti 
of  this  locality,  Prof.  J.  P.  Lesley  gives  the  foUowlug  deacrip- 
tion  : 

"  The  jirincijuil  sandrock,  and  that  one  whicli  nialcw 
strongest  mark  on  the  iihapo  of  the  bills,  lies  everywhere  at 
elevation  of  about  400  feet  above  the  beds  of  the  streiims,  an< 
ia  doubtless  the  Muhoning  fandstonc  of  the  Pennsylvania  Su: 
Snn'cy ;  a  rode  tmceable  tram  tlio  npper  waters  of  tlte  Wi 
Branch    Stistjuebanna,     throughout   Western    Pcnnsylriinis,' 
Eoetom  Ohio,  and  Wu»t  Virginia,  far  into  Kentucky  nud  Ten 
neisee.    It  is  the  top  limit  of  the  lower  coal  system.    Abovi 
it  wore  dopositod  from  500  to  700  feotof^rrenMMBarcB;aB< 
on  tliese  ngain  an  Upper  (^oal  Systcni.    In  some  re^^ns  tbeM 
rocks  are  still  to  be  seen.    But  Irom  other  and  more  extensive 
districts  tliey  have  beon  slowly  disMlrod  and  wnsbcd  awa\ 
carrjnng  witii  them  of  course  tJte  great  Ptttsbnrg  or  Wtsimo: 
land  bed.    This  i«  the  umplo  explanation  of  its  abwncu  abo 
Connellsville,  in  the  Yongbioghcny  Valley  and  on  Cnsttcmau'i 
Biver,  until  one  reaches  Salisbury,  in  i>omeriec  County,  vrl 
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romains.     There  is  also  a  smnll  ribbon  of  it  lelt  at  tbo 

ftf  a  narrow  hill,  in  the  cenlr«  of  the  Ligonier  Valley,  south 

few  Floronco,  on  the  PvnuBylvaiiia  Jiailwuy. 

^Tlio  Ljgonlcr  Talley  lies  botwoen  two  mountains,  called 

eJ   Hill  at  Johnstown,  and  Chestnut  Ilill  at  Blairsvillc. 

1%-alle;  between  them  extends  with  remarkable  etrai^htuow 

Kgahirity  Bonth-oouthwcet  for  many  mites,  beyond  the 

;Vii^nia  State  line,  and  beyond  the  Riltimoro  it  Ohio 

llway.     Newburg    lied  exactly  on  its  centre  line,  juat   as 

'  Florence  does.     And  us  there  lias  been  left  a  patch  of  the 

b«d,  in  a  high  hill-top,  on  tJic  centfo  line  of  the 

lier  Valley,  aotith  of  New  Florence,  so  at  Newburg  small 

its  of  the  Pittehnrg  bed  remain  in  the  centre  of  the 

by,  at  the  top«  of  a  eerieti  of  knobi<.     It  i^  here  lo  feet  tliicl:. 

t  Jndined  plane  aHcends  (he  first  knob  south  of  the  town,  tlie 

from  which  has  boon  already  mined  out.     Trestle-work 

i  ihi*  niilw"«y  five  mile«  soiiUnvard  to  the  other  UnobH, 

which  gangways  have  been  opened.     Still  farther  south 

Ibod  is  wid  to  spread  out  more  widely ;  and  there  may  be 

[Mtcnsive  mininft-ficld  in  that  direction.     Unt  the  eouutry 

I  covered!  with  forest,  and,  to  open  it  up,  a  railway  along 

ISfonon^hela  Itiver,  and  across  the  divides  leading  to  the 

ihricr,  is  projected. 
ll^Newburg,  hein<;  ou  the  central  uxih  of  the  Ligonier 
'coal*baflin,  with  fragments  of  the  Pittsburg  bed  iu  tho 
lef  the  highciit  knobs,  it  follows,  as  a  matter  of  course,  tliat 
^hill*  about  Ncwhiirg  ai-e  compoi^od  of  tlio^ic  Ilnrrcn-Munsuro 
which  underlie  the  Pitt&burg  bed.  It  follows,  aI»o,  that 
►  bods  of  llio  lower  co«I  system  beneath  tho  Barren  ^[easures 
^bwly  from  under  tlicso  eentral  hills,  and  appear  at  rail- 
nad  grade  at  the  coal-minos  two  miles  east  of  Newbury ;  and 
ipn  St  railroad  grado  two  miles  wc«t  of  it,  approaching  Three 
lab  Creek. 
"The  Throe  Forks  CrecJj  flows  over  a  aand-roek  stratum 
Ibct  lower  in  the  aeries  of  eoal'mcuwures  tliim  the  Mahoning 
one.  Just  underneath  thi^  lower  i^tntl-ruck  lien  tho  prin- 
tipll  oml-beid  of  Uio  lower  coal  system,  a  bed  of  fine  quality 
nd  eetuiderable  thtckneii».  Where  the  sand-rock  is  worn  away, 
I  rock-dame,  fumiehiug  line  mill-power,  croes  the  bed  of 
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tlic  stroam,  wliieli  U  then  made  of  tlie  coal-bed  iUetC  &«»■ 
times  tlic  ati-cnm  falls  a  tittle  f«etor,  or  a  little  elower  tlua  Hm 
dip  uf  the  eo^il-bcd  ;  snd,  in  pruportinii  lut  tliis  ha^poDi,  tU 
coal-))e<l  gpt>%  a  lew  feet  under  water-level,  or  crops  out  en  tin 
bill-6idc8  a  few  foet  obovo  it  AdvAotage  of  tlio  Utter  ititt  gf 
tliingii  h«i)  been  taken  at  the  eoke-yArd,  and  a  gangmiy  epcMd, 
by  which  coal  is  dcUvonHl  (liroctty  upon  the  ooko-pUce.  Two 
«lig))t  changes  in  the  dip  tbi-ow  tip  the  coal  (witli  the  ndn 
above  and  botov  it)  eovei-n)  yanU. 

"This  low-Iyin^  main  coal-bed  is  eight  or  nine  feet  tiilA; 
bnt  only  its  lower  bench,  my  four  ft-vt  thick,  ntTordu  in  all 
places  fii«t-4]uat!ty  coal.  The  ii{>)>cr  benches  of  the  bod  tn 
therefore,  for  the  present,  rejected.  But,  if  mintfd  oa  ns  ox- 
ten*Eve  m-alc,  tlie  whole  of  the  bed  can  \n-  uiWizvil.  Its  olaMt 
liorizontAl  posture  and  its  re^larity  give  it  great  value;  nd, 
as  it  Kprunds  iiiidvrncnth  all  tlio  bills  at  or  near  wster-lcvol,  tla 
qitantity  h  pncticnlly  exIiauAtloiiH.  It  makes  a  clean,  eta, 
itilviTy  L-ukc,  sufficiently  hard  to  bear  the  heaviest  burden  ii 
the  blast-fiininee." 

TAi  U^tr  C<x^]^ttunr<*  in  Wett  I'iryinta. 

As  the  upper  coal-me.isnrOH  now  occur  and  rover  the  western 
part  of  the  Stato  of  West  Virginia,  it  will  give  ibe  reader  a 
better  general  iilca  of  this  p.>ttt  of  the  State  to  describe  the  001* 
crop  lino  of  the  Pittsburg  seam  of  eoal  as  given  by  II.  D. 
llo^rs.  Be^nitliig  where  it  leavc«  tlio  State  of  Ohio  on  tin 
south,  crossing  iho  Ohio  IMver  near  Burlington  betu-ocn  th< 
mouth  of  the  Sandy  niid  Guynndotic  Riverf,  it  cui-vl-ii  rapidly 
toward  the  east,  and  sweeps  iterosii  the  Giiyandotte  near  tb' 
foils  ot  the  liver,  taking  ft  nearly  due  oast  eoorso  thence  to  th 
Groat  Kaniwlia  Vjilley,  which  it  passes  at  the  inotilh  <>f  Foci>^ 
t^iligo  Creek,  below  Charleston.  IJefore  reaching  the  )Canawh& 
it  turns  north  and  pursues  nn  unduUting  uortheoitt  diroetion 
parallel  to  the  general  cour&e  of  the  KIk  ItEver  ns  fsr  a^  Stiiioa 
in  Braxton  County.  From  Elk  Ilivcr  its  general  course  i 
nortb-nortlieut  to  the  Pcnnsylvnnia  line,  in  an  exce««lTi 
winding  course,  In  coHswinonce  of  the  dccply-exeovated  chn 
actor  of  the  high,  sloping  tablu-land  through  vUeb  It  muaud 
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«Ut  of  the  Monongahelft  River.  In  this  pai-t  nf  \U  course  It 
tnvtrsvs  Bnixtoii,  Lc-wis,  Uurbuur,  Taylor,  and  Munoiigalia 
CauDtiiM,  nnd  nirm  nioiig  the  western  slope  of  the  range  of 
li!j;)iLini1s  kitou-u  in  Virginia  oa  Laurel  IliU.  lu  connection 
villi  tliie  eiii^tcm  rim  of  ihu  l>A«in  of  ihv  apper  coul-nivasiircs  iE 
slionld  bo  borne  in  mind,  as  before  mentioned,  tliat  it  extendft 
inUt  Oliio,  and  the  cvutnl  or  deepest  part  of  tins  grciit  basin 
coinciilva  nearly  witli  the  "Long  Rendi"  of  the  Ohio  lUvcr 
between  Marietta,  Ohio,  whiclt  is  at  tUo  mouth  of  tho  Mu»- 
kiujrum  Rivor,  and  the  mouth  of  tho  Fishing  Creek,  and  timt 
it  Govt'rs  "the  Paiitiandle,"  or  throe  northern  countiM  of  Wust 
V{i;g)nia  between  Oliio  and  Pennsylvania.  Each  of  tlic  seams 
of  overlying  eoal-bcds  muet  occupy  sueccseivcly  a  less  and  less 
extent,  and  tho  voal-bvdK  of  itic  lower  conl-tnoasarcs  mi)8t  un- 
derlio  the  whole  of  this  vast  area  at  a  greater  or  less  depth 
beticnth,  the  gonural  dip  of  the  strata  being  westerly.  The 
Pittsburg  ecAni  thins  out  near  tlic  «outh  end  of  tho  grc-^it  oval 
bacin,  which  it  occupies  to  n  thicknces  of  little  more  than  three 
feeti  bnt  it  would  appear  that,  in  thi;^  portion  of  tho  field  on  the 
Ohio  Kido,  the  Porucroy  seAm,  which  in  tlie  lower  one  of  tho 
vpjtcr  coal-measures,  from  its  size,  quality,  and  facilities  for 
mining;,  becomes  very  important. 

Thi'«c  upper  coal-niefi8ure«,  and  the  upper  Barrcu  Ateiisuies 
tbuvo  tlieni,  are  drained  by  the  Monongahela  River,  flowing 
northward,  the  little  Kanawha,  niuning  wcittward,  and  by  tho 
lower  portion  of  the  Great  Kiimiwha  and  Guyandotte  Rivers. 
Vett  of  tho  Laurel  Hill  tho  upper  coal-nicasurcs  soon  dis&ppear, 
dving  lo  the  rapid  dip  of  the  strata  towanl  the  northwe:^t. 

TUo  lino  jiittdesiTibod  as  the  boundary  of  tho  Pittsburg 
Main  of  cmI  is  evidently  well  defined  on  the  ground,  and 
'  [is  the  to|)ographical  features  of  tlio  country.  The  eur- 
:  .  lino  of  the  Wmt  Virginift  Railroad  from  Gral\un  to 
<jWI«*ton  conforms  to  it  strictly  in  all  its  wuiding^,  through 
the  muntius  of  Toylor,  Barbour,  Upftliur,  and  Braxton,  running 
M  ibo  lower  ooal-mcmtures  a  little  oast  of  the  edge  of  tho 
Fttbibfirg  bed.  ThvuLti  from  Suttonvillv  to  Churleeton  tho 
propoeed  railroad  fullows  the  valley  of  the  Elk  River,  which,  aa 
bobra  dM«ril>e<),  purlins  a  eonrte  parallel  to  the  lino  of  tho 
RtttbuTf;  bed  nud  tlio-upjwr  I'oal-moasures,  to  tlio  westward 
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die  <lrainag«  boing  all  isto  the  Ohio,  while  ciut  of  this  Una  H 
fs  nil  into  the  Kunawhu. 

7%«  Pitt-abui'ff  Seam. — Considerod  Id  regard  to  its  thid:- 
ucHS  sud  thtf  quality-  of  the  coni,  u  well  nc  the  extnoaive  im 
on  n-liicli  it  in  found,  nnd  the  Udlitv  with  which  it  can  be 
mined  snd  conveyed  to  nurkot,  this  is  umincfitiouabl)-  the  OM(t 
vfdufthic  scam  in  tho  coAl-ineasurce,  cither  m  Virginia  W 
Pennajlvania.  It  is  extoDsirely  cxjiosed  in  the  vallejof  the 
MonongahoU  from  a  point  eomo  distance  above  Glarkftburif  td 
the  PcimsylvaniA  Stale  line,  uid,  b;  careAil  trmeiDgn  u  wollu 
oxtensive  mining  in  both  f^tatra,  it  is  jirgved  to  be  itlctilicid  with 
that  whii^h  ifi  so  largely  developed  in  the  »-ii:initjr  ol  Pittsbm;. 
It  constitutoc  the  main  «csm  displayed  in  tli«  hills  at  ^^'lll^vUag, 
while,  [nolonged  from  the  upper  part  of  tiie  Uonongslieb 
Valley,  it  crueses  the  Little  Kanawha  near  Leading  Creok,  dit- 
plays  il«clf  on  the  Great  Kanawha  Ik-Iow  tlio  inoatli  of  tlie  Poeo- 
taligo,  and  sonthwcst  of  this  latter  stream  it  ia  continued  to  Uie 
Big  Sandy  on  tlio  Kentucky  line. 

In  Xurtliora  ViTf;inia  the  meet  eastern  oatcrop  of  this  Kta 
in  llic  ntftin  body  of  its  area  it  about  n  m!l<-  and  a  haU'  fontb- 
east  of  Horgantown,  where  it  lies  between  -Hki  and  f><X)  fnt 
ubovo  tlie  Uonongahcl.1  Bivcr,  dipping  gontly  toward  tlia 
northwest ;  and  at  the  tnonth  of  Scott'it  Rnti,  Iliruo  miles 
farther  northwest,  it  is  rednced  to  about  170  feet,  having  an 
inclination  of  about  lb  feet  to  tho  mile.  It  sinkB  bolow  tliA 
bod  of  Scott's  Ran,  about  a  milo  aboi'e  ita  mouth.  Near 
Horgautown  it  varies  in  thickness  from  G}  to  S  feeL  At 
Scott's  Rnn  tho  main  seam  is  H  feet  tiitck,  with  two  suiIL 
seams  in  tho  biluniinons  shaloa  overhead. 

Coal-team  A*,  or  Xo.  34  of  the  upper  coal-group,  is  tfao 
highest  workable  seam  mot  with  in  any  part  of  the  gruat  coal 
basin  either  in  Virginia,  Pcnnsyh-ania,  or  Ohio,  Even  this, 
over  »  large  portion  of  the  basin,  is  oomparativoly  lliin  and 
nnimportant,  and  appears  to  attain  its  greatest  developmonl  w^ 
of  the  Monongahelo,  near  tho  line  of  this  acctlon,  and  oiU|| 
Ohio  llivor,  at  some  points  between  fishing  Crook  and  MI^^^ 
Island. 

Above  No.  SO,  tho  highest  strata  on  the  section  arc  a  fewi 
beds  of  saudftono  and  sliale^  toother  with  one  or  more  Inc 
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1e~ii^ms  of  voaI,  nnd  perlin^  «  lavvr  uf  limwtoae. 
Tbcru  ura,  in  nil,  niR«  kvcra  of  limestone  iii  the  upper  oo«l- 
group,  mnLing  ft  total  thickness  of  50  feet.  Tlio  following  la  a 
«umm*ry  of  title  coalHsctm*  of  tlto  upiwr  ctnl-gronp  along  this 
Mcliun : 

rfnUMFtMbargMu D.  (H«i  1.)  fl  hM. 

XmosmI,  or  RodXonu  xaa I.  (Ko,  *.)  >>{  " 

TUi4,  or  Smieldtr      "      J.  (No.  IL)  S>j  ■■ 

Founli,  WayMttHUg.    "    E.(KoLn.)7      ' 

Total  «e«I  b  appcr  Mkl-KKmp IS     ■■ 

Shoving  in  a,  striking  manner  the  ample  nifttcnnl  resources 
of  tliis  UigUj-favorod  portion  of  the  State  of  West  Virginin. 

This  vnlley  occnpiti!  a  nyace  of  nbotit  180  mites  In  length, 
by  60  or  80  in  breadtli,  in  Penniiylvania  and  Went  Virginia, 
tad  lies  I>otwecn  the  Alleghany  Mountains  and  ttieir  eollatonil 
ranges  on  tLu  CMt  and  t)ic  Ohio  River  on  the  west.  Its 
Kcneral  direction  ia  north  and  south,  witli  a  rapid  deolioation 
frnm  its  southern  borders  to  its  northern  extremity,  Tlio 
waters  of  tho  Honongahela  pursue  a  eonree  directly  opposite  to 
that  of  tlw  Ohio,  and  sonic  of  its  southern  branches  take  tliolr 
rise  in  the  most  cleratcd  laiid^  west  and  north  of  tho  Appa- 
lachian ranges.  The  lolYy  peaks  of  the  Cheat  Mountain  riw  to 
nut  Imb  ttian  3,800  feet  above  ilie  Icvct  bf  the  ocean,  and  more 
than  2.4100  abore  the  waters  of  tho  Ohio  at  the  moutli  of  tlio 
Sf  111.    The  hcad-bmnehcs  of  the  Monongnhcla  ri'to  dl- 

tu;.,-  ,  ,-.'Mile  the  outlet  of  tlio  hitter  river,  in  a  Eoutheast  dlrcc- 
tioD,  At  the  distance  of  only  alioutSO  miles,  and  nin  a  distanee 
o(  not  IcM  than  tfOfl  lujlwt  before  reaching  this  spot.  T!mj 
diloa  of  the  ralley  are  funnod  on  tlte  east  by  the  T^urot  and 
Quaat  MounUin  ranges,  and  on  the  vest  by  the  higli  ground 
which  lien  between  it  and  the  Ohio  Rtrer.  Proceeding  from 
Uw  onllet  of  the  valley  soutlierly,  the  face  of  the  country  b 
Mmpiweil  of  broad  bills,  of  an  elevation  of  -100  to  500  foot,  not 
flicc>I  in  rt'gular  raii^res,  but  scattered  in  diiKinlor,  and  «p- 
-  {arently  taking  tlieir  direction  from  the  water-vourKS  as  thvy 
I     Ul  into  the  niain  stroani  !o  the  centre  of  the  ralloy.     Tbo 
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SARie  formattoR  of  hlll«  continues  on  the  wcsterljr  tide  of  tb« 
valley  (^  the  river,  while  nn  the  easterly  it  soon  ruacbw  tlw 
spurs  of  the  Laurel  and  Client  HountAins,  nnd  rises  into  l«ft)r 
eminences  with  nioro  regularity  in  tlivir  iirrangtsniont.     Tlut 
whole  fncc  of  the  country  hccomes  elevated,  and  between  the 
ruu^s  of  inoimtnitiK  wo  meet  with  long  but  narrow  6tri|)s  of 
level  land,  here  called  "Glndcs."    Thuv  in  eome  rcepectf  n- 
semhie  the  prairies  of  the  West,  being  clothed  with  a  Ktaij 
growth  of  forcst*troc5  and  Khrube,  but  witli  a  rich  vcgetAlilo 
soil.    'I'hey  were,  without  doubt,  once  tho  b<;<l«  of  lukcs,  and 
have  uniformly  a  etrcnm  of  water  pasdug  through  tlietr  deepest 
portionir.     The  tablt^-ldiids  of  Mexico  are  hum  rcprceDUIcd  iu 
miniature.     Thid  broken,  hilly  country  ia  continued  ttiruugbout 
tlie  wiiole  ri^poii,  wntered  by  the  Monougalicla  and  Us  tributary 
ttixiftmjK.    Some  tracts  of  level  Innd  arc  found  betwoon  t3ia 
bmnolics  of  the  western  fork  of  the  river  as  it  approaches  tlio 
waters  of  the  little  and  Great  Ivanawba. 

On  this  northwestern  side  of  the  Allcghanv  ran^  tlie  for* 
mations  idraund  in  aand  and  clay  ss  tlicir  materials.  Tbfl 
streams  nre  turbid  and  tortuous  in  their  coiireos,  imd  as  thmy 
descend  into  tlic  x'sllcy  tliey  become  olow  in  tlicir  jtrogrca. 
The  spring  arc  few  and  small,  and  readily  all'ecteil  by  tlie 
droaglits  of  summer.  Tho  bills  are  irrt^ilar  in  tlmir  hoight| 
iind  in  their  nrrnngcment  unlike  the  regular  continuous  yav 
allel  mngcfl  on  the  cast  side  of  the  Alleghany,  but  they  ara 
generally  %'ery  fertile,  covered  with  a  rich  soil  to  their  very 
emnmits,  and  produce  a  luxuriant  vegetation,  such  an  i»  found 
only  on  ricli  alluvions,  and  they  are  invariably  clotbcil  with 
forest-trees  of  the  mo«t  lol^y  height.' 

Two  or  tlirtse  of  the  coal-bedH  above  water-level  are  from  $ 
to  10  feet  thick ;  and  one  near  Clarksbut^,  100  feet  below  tlto 
surface,  is  suid  to  be  11  feci.  These  deposits  continue  to  Im 
very  ahimdnnt  abont  Pittsburg,  tho  outlet  of  the  Monongabeli 
Valley,  and  spread  out  east  and  wcet  of  that  city,  and  into 
Ohio,  beyond  Stcubenvillo  and  Wheeling,  as  before  dciKTibod. 
Dr.  llildreth  gives  sections  at  Morgantown  where  the  hills  are 
350  to  450  feet  high,  and  where  nu  loss  tlian  four  difrtinct  c 
bed  arc  found  between  the  tops  of  the  hills  and  tho  boil  of 
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nver.  Tlie  loweet  is  in  the  river,  six  feot  thicl:,  and  of  very 
aap«rior  coal.  Thu  next  i«  Su  iwt  above,  tlirw  fv^t  thick,  and 
inferior  In  qiinllcx.  Ttw  tltird  U  1:20  feet  higher,  Bovon  feot 
tfaick,  and  of  cxwilent  (pmlitr-  Tliis  is  «iid  to  bo  the  Pittsbnrg 
uma,  sntl  is  ir>ti  t'oet  above  tlie  river.  The  upper  fleam  is  150 
feet  higticr,  six  feet  thick, and  is  modoratelj  good.  At  Greens- 
borough,  or  Oi'iieva,  two  miles  soiith  of  th«  Pcniisylvmiiii  lino, 
is  an  it-feet  ew>in,  .'-0  feet  above  the  river,  probabjj'  the  Pitln- 
bvrg  bed ;  and  150  feet  higher  l«  uuothcr,  six  foot  thick,  the 
■W«yTie*b>irf(  bi-d.  This  nection  corresponds  witli  whnl  is  found 
oil  along  the  river  for  H5  niitce,  from  the  Stntc  lino  to  Pillsihiirg. 

On  tho  vat  or  m.tin  branch  of  the  MonongnheU  River,  near 
rii  ■  '  -'■'.%  tho  eertioii  jrivenby  T)r.  Tlildreth  show.t  t\vo»canu 
»'!  L-  upper  one  l"  foot  in  thickness,  sometimes  12  feet, 

gcuemJIy  of  the  linest  (piality,  and  it  is  tbnnd  tn  cxlisustlcss 
qaantltie-i  iio»r  the  Honongahela  River,  from  this  place  to  Pitta- 
boif;.  The-  other  seam,  nt  Clarksburg,  in  190  foot  lower,  and  ia 
thrco  fuct  tbl<-k.  The  tbickiicns  of  tho  whole  »cric«  of  visible 
ttnta  nt  Clurksburg  is  393  feet,  which  is  nearly  tho  nverage 
fadght  of  tlie  bills  in  tlie  vicinity,  and  they  coiitiutie  at  thla 
Jevatiou  for  n  distance  of  nurny  mll«s  northward  to  the  vidnity 
of  Brownsville.  .\a  we  ascend  the  valley  aouthward  llic  de- 
posits of  ftan<istoue-pock  become  of  much  greater  thicknes-t,  and 
tlio  deposits  of  coal  more  thm,  and  of  inferior  qiuiUty.  In  the 
conntry  Honth  of  ("iHrkshitrg  the  acccasiblo  ciinl  diminishes 
lapidly  botli  in  <iiiantity  and  in  excollenco.  In  the  vicinity  of 
diia  tuTfii  and  north  of  it,  howc^'Cr,  down  the  valley  of  tlio 
V  ■  'iidft,  WO  find  one  of  the  richest  and  moat  abundant 

ill  I  ooal  in  all  tho  valley  of  tho  Ohio  and  its  tribntaries. 

Ultlo  or  DO  coal  is  shipped  above  lirownsville. 

To  asecrtain  tlm  development  to  wluch  any  coal-region  lias 
ntuiuud  wo  Hm«t  relcr  to  tlio  amount  of  it«  ooal-trado,  and  this 
cut  t>o  beet  nsccrtained  fh>m  the  coal-tonnage  of  lis  railroads, 
cuak,  and  rivors.  In  so  thinly  i>opulatod  a  region  .is  West 
Tirgitiiu,  with  but  little  m.inuf:u-turinjr  whiuh  eotieuinc^  coal, 
t^  domeslio  oousnmption  mu^t  be  but  small.  The  Paltiinore 
&  Ohio  Uulroad  traverses  the  northern  part  of  this  Suite,  A-oni 
Itw  Mnryland  line  westward  to  Gral^on,  and  from  this  point 
tburo  Itni  two  bnutohoe,  one  weetward  to  Farkerabnrg,  and  tliQ 
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ut)iGr  nortbwofttward  to  Wheeling.  TLc  co«l-toi)&Bgo  for  (ht 
veare  ban  been  as  follows :  ISGS,  165,772  toss;  18e9,9*}0»Ui 
tons ;  1S70,  S4S,879  touB ;  and  1«T1,  189,703  tone.  Tbo  owl 
carried  In  1870  wns  received  on  thi«  roftd  At  tbv  follovias 
places,  and  is  u»ed  for  gas  in  the  Atlantic  cities : 

MIlH  to  lUniDwn.  THM. 

M  natk»l)urg,  301,  on  Ftikerabuig  rmu,. ,,....,  ,..,.,....  I03,m 

MFurtnont,  SOt, on  Wbccliiif;  roulc .i.,    "St^tM 

M  KcTbarf,  set,  on  main  Hne n,(U 

At  Tuiieoliaii,  seo^  (ID  niklii  Hm US 

At  ('«lta,  SU,  on  PUkM*burg  touM l.TM 

Ac  Auiicn IIS 

AtFarkenbutf 1)T 

Tot4l 248,87) 

Clorlciiliurg  and  Fairmont  are  at  tlio  crossings  of  tbello- 
nongalicln  Kivcr  on  the  two  hmnchcs  of  this  railroad.  New- 
bur;,  13  miles  eiist  of  Grafton,  Es  on  the  margin  of  the  appv 
coal-mcsstires,  and  Tmmohon  is  on  the  Great  ('heat  Hiver.  Ho 
coftl  is  found  on  the  Bnltitiiorc  &  Ohio  Itailrosd  between  F«r^ 
mont  and  iloimdsrille  on  the  Ohio  Itirer.  It  ia  reported  to 
bo  400  feet  deep  at  Littleton  and  Belton  Btntions. 

Cairo  is  in  Hitcbiv  County,  ^9  miles  east  of  Parkenbuig. 
Hero  a  tramrond  leads  sonthward  to  Hngliw  Kiver,  15 
where  the  Tlitchio  mineral,  also  called  Gmlmmile,  is  procured, 
vbicb  is  sold  in  Ealtinioro  and  JJcw  York  City  for  gas-makinj 
purposes.  It  id  a  substance  similar  to  (he  Albcrtilo  fuund  h) 
Kew  Brunswick,  a  sort  of  asphalt,  not  found  in  &  eesin  like  coal, 
but  in  a  true  vein.  It  ecUs  in  New  York  at  a  price  but  a  little 
lc«e  than  Albcrtit«.  As  above  staled,  1,714  tons  were  ebipped 
in  18"ri.  The  vein  is  perfectly  vertical,  4}  feet  thick,  tb 
fourths  of  a  mile  long,  and  is  mined  by  adits  and  chami 
Its  analvMs  shows  HH  per  eont.  rolntilc  matter,  42  fixed  ea 
and  3  per  cent  ashes.  This  shows  but  two  per  cent,  less  vol 
tilo  mnltor  tluiu  Albcrtitc,  tlio  richest  mineral  that  haa  over! 
been  Imported  for  gas-purposM.  It  prodncee  ftom  HG  to  '28  buah 
els  of  a  good  tjuality  of  coke.  It  is  not  adapted  to  be  luod  uloi 
SB  a  gss-produecr,  but,  as  ji  stimulant  in  the  proportion  ofa 
5  per  cent,  Ita  effects  arc  said  to  be  very  cxtraordiniuy. 

The  Litti*!  Kanmcha,  north  of  the  Kanawha,  and  wliiidi 
empties  into  the  Ohio  at  Parkcrsbnrg,  is  about  lOO  miles  ia 


lyrnx  ooauiegic 

Ingth,  its  lisnd-briiRcIioft  drinking  in  Uie  snine  elioircrg  that 
Dpitl.T  the  Gawle}',  KIk,  Client,  and  Greenbrier  liivurs.  Tow- 
ird  tbo  hndB  of  the  streams  there  are  ti-acta  of  Hnt  tiiblo- 
brwU,  nifordinL;  site*)  for  cxtciiHive  «ottli-iiicnt(-.  About  !^> 
inilea  from  the  inniitb  are  falU  or  cascadce  of  I'onttidonibU^  elcvn- 
(ioti,  where  ibc  river  descends  from  tlie  monntain-distrieta  into 
the  region  at  their  feet,  nffonling  mnny  fine  mill-«cnl«.  The 
whole  miigo  of  the  Htreain  is  rapid  and  pretty  direct,  in  time  of 
flood  nuthiiig  witL  great  violence  into  and  ncro^s  tbo  Ohio 
Birer.  There  is  a  marked  ditlerenco  in  the  rapidity  of  the 
ctirrent  in  the  Btn-ams  pnttinj;  in  on  the  north  and  south  side 
of.tlio  Ohio,  tbu  hitter  being  more  violont,  keci>iiig  tlieir 
mouUis  free  from  bars,  and  affording  deep  water  t'or  navipition. 
On  the  north  or  Ohio  side  the  streams  nm  1cm  rapidly,  and 
mull  will)  less  violence  to  their  ontlet. 

The  valley  of  tbo  Little  Kanawha  is  hilly  and  broken,  con- 
taining, llOwe^'cr,  much  rich  land  in  tlie  valleys  and  along  the 
wntei^courses,  and  the  bills  being  covered  nilli  a  most  ]nxn< 
riant  firrowth  of  larjtu  tree*.  Tlioro  is  no  ruul-trsde  of  any 
ftuuuut  at  ]>rc6eiit  in  this  rc^on. 


This  is  probably  the  most  important  ])ortion  of  tbo  coal- 
field of  West  Virginia.  Some  brief  descriptions  of  its  topOj^ 
raphy,  its  rivers,  mountains,  and  valleys,  seem  to  be  necessary 
hi  order  properly  to  understand  its  geology.  For  Iticso  wc  are 
indebted  to  Dr.  Ilildrcth,  a  good  geologist  of  Marietta,  Ohio, 
vbo  cxpl'irc<l  all  thi«  country  many  yuars  ago. 

The  Kanawha  Is  on  many  accounts  one  of  the  most  interest* 
lag  tribninries  of  the  Oliio.  Its  headmost  branches  rise  in 
Ndrth  C.iroliiia,  it  crotscs  three  degrees  of  latitude,  and  tr«v- 
tnot  m  its  windings  a  distance  of  not  less  than  SoO  miles,  pass- 
fail;  aerosa  otuneroua  mountain-ranges,  and  nishing  through  all 
iKe  Kii-kv  barrier*  that  oppose  its  projpxjss,  its  niimeroiia  tn'bn- 
(iiriea  riBing  in  the  most  mountiinoiis  portions  of  West  Virginia. 
Iti  floods  arc  sudden  and  rajiid,  and  when  at  fidl  banks  it 
ponn  out  a  x-olnmo  of  water  that  vies  in  strength  and  grandeur 
vUi  the  Ohio  itself. 

For  70  miles  above  ita  mouth  Its  average  width  is  about  300 
10 
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yards,  an<3  with  the  improrcments  made  in  its  cluiuid  it  id- 
mits  of  #tcntiiboat  Dsvigation  to  that  ditftnucc.  AboT*  ita 
junotion  with  the  Gnulvr.  luu  miles  from  its  mouth,  it  talui 
the  namo  of  the  New  Utver.  From  this  point  to  tbo  motttb 
of  tlio  Greenbrier  Uivor,  a  distaiu-o  of  about  70  milts  tliroof^ 
Fayette,  l^lmgh,  aud  Greenbrier  Cou»tic«,  ia  a  continual  ane- 
ccHJon  of  fulls  and  rapida,  making  in  all  a  duecont  of  more  than 
TOO  feet.  This  portion  of  its  coufm  is  called  tho  ClifTa  of  Mow 
River.  Thero  h  hero  really  no  valley  or  flat  land  along  tbo 
ahorea^  the  river  running  in  a  deep  oaOon  with  steep  and  *' 
many  parlw  pi-ecipitouB  banks  from  8lJ0  to  1,90<J  feet  high.  Thi 
Kew  Uivur  cui|>ii(.-«  itito  Dk!  Kanawha  proper,  two  milivi  abora 
tlic  Grcit  VaMi,  which  are  jusit  below  tbe  month  of  the  Gauley, 
the  prini'iiMl  fall  being  23  feet  in  bciglit.  Wwt  of  this  extcntU 
tho  fine  viiUvy  of  the  Kanawha,  in  wbivli  is  CliarleMton, 
Stale  capital,  and  here  is  the  Kanawha  eoal-region. 

Tho  prineipnl  tribnt.iriee  of  the  Kanawha  Uiver  in  go' 
westward  arc  Cutil  Kiver  on  the  t^outh  ttide,  nml  on  the  north 
aide  Pocotalico,  Elk,  Gauley,  and  Greenbrier.    Tlio  latter  three 
are  large  and  powerfnl  Btreame,  full  of  rnpids,  an<l  atlordl 
unlimited  number  of  fine  mill-ecats.     Tlic  Eik  omptiLi«  into 
Knnnwhn  at  CImrlcston,  and  the  Gauley  ju«l  above  tlie  Falls  of 
the  Kannwba. 

Althniigh  ilio  appearance  on  tho  map,  of  tbe  Kanawha  audi 
ita  main  branch  the  Kew  Uiver,  gives  us  the  idea  of  a  valley  or 
thorougli  nit  acroriit  the  Great  Eaatern  or  Alleghauy  coul-fieldf 
and  !l  is  Eometinife  bo  described,  yet  this  accomit  of  tlie  great 
amount  of  full  in  botli  Uio  Kanawha  and  Xow  Uiver  slitiws  that 
this  stream  is  merely  a  great  mountain  cataract  tumbling  down 
over  the  successive  strata  of  tlie  coal-fonoations,  and  ditlering 
only  from  tlie  otiier  rivets  nmning  into  the  Ohio,  in  tlie  facC 
that  its  hcnd  watei^  rise  at  the  highest  point  in  Che  greM 
Cumberland  ur  Kittiitinny  Yalleiy,  where  the  aiirfaoo  ia  hi^ 
enough  to  throw  ita  stream  over  the  ofltstcm  margin  of  the  great 
coal'hasin.  In  other  words,  instead  of  tho  eastern  rim  uf  the 
basin  being  matirially  cut  down,  the  ralloy  outride  of  ft  14 
simply  filled  up  at  this  point,  wbidi  is  not  very  much  lea* 
elevated  :)bovo  the  ocean  than  many  other  points  ou  tUo  AUe- 
ghimy  or  Cumberland  Mountain, 
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In  strong  contrast  to  tlie  sligtit  eleratton  of  tbo  country 
'  SOU  or  300  feet  xt  inoet  on  tiie  Ohio  side  of  the  river,  tite 
eountiy  on  the  Kanawha  Rivvr  noar  its  mouth  hiu  hills 
about  duo  feet  in  iieiglit,  fur  M}  niilva  tlic  face  of  tiiu  country 
being  broken  into  hills  and  ridges  of  this  sort  to  the  mouth  of 
t}io  Elk.  Fi^ra  tltai  point  to  the  iippur  oxtromity  of  tlie  aalinee, 
a  distance  of  15  milce,  or  71  milc«  from  the  mouth,  they  me  to 
HO  feet  abovo  the  be<)  of  th«  river,  and  a  few  inileH  back  in  the 
dividing  ridget  tltey  are  from  100  to  150  feet  higlier.  From 
this  point  to  the  tails,  a  distance  of  So  miloa,  the  hills  have  at- 
tained an  altitude  of  from  1)00  to  750  feot ;  and  above  thu  juno 
Hon  of  the  Uauloy,  iw  mile.<i  from  the  moutli,  they  Hm)  into 
DOtutain-nnges  pursuing  a  southwest  aud  northeast  direction 
at  an  elevation  of  l,:iO<»  feet.  At  Mnrshull's  Pillar  in  thu  clitfa 
of  New  Hiver,  they  attain  a  height  of  1,500  feet,  and  are  called 
the  Gauley  Mountnins.  Beyond  this  point  to  the  valley  of  |ho 
Greenbrier  Kiver  the  country  la  a  mountainoos  table-land, 
rompoaed  of  succetaivc  rangea  lying  in  piinillel  rid^e«,  running 
in  a  northeast  and  sonthwedt  direction.  The  more  ele^'atcd  of 
these  are  the  Sewall  and  Ueadow  Mountains. 

Thu  viilley  cni  in  the  rock-strata  through  which  the  lower 
part  of  the  river  pasies  will  average  a  mile  in  widlh,  and  from' 
SOO  to  700  feet  deep.  The  coiTesponding  rocks  and  beds  of 
toal  in  the  liillit  on  ead)  aide  of  the  valley  afford  incontestable 
{vo(«f  tlwt  thoy  were  onee  united,  and  formal  continuous  bods. 
At  TO  inilee  above  the  mouth  this  valley  becomes  much  nur> 
rower,  with  a  proportional  diminution  in  tb«  width  of  the 
lUuvial  depotuts. 

Wliat  are  now  known  as  the  I^rren  UcABurea  are  time  de- 
tcribtxl  by  Dr.  ITildrelh:  "Dclow  the  mouth  of  tlie  Elk,  thu 
iiiH*  arc  compoBcd  of  sandstono  with  extensive  deposits  of  red 
Dkrly  clay,  which  baa  given  an  argilluccuu^  cliziractcr  to  the 
"lit  i>f  thJA  region  not  seen  in  tlie  hitla  above,  embracing  a  tract 
fti'm  iho  moutli  of  the  Guyandotle,  extending  northenKtwardly 
to  tba  month  of  the  Coal  Kivur,  and  tlioni-c  to  the  waters  of  the 
LiUh)  Kanawha,  and  over  to  the  northern  and  western  side  of 
fee  TOllry  uf  the  Monongahela.  Through  all  this  region  tho 
nU  ti  in  many  ytUeos  deeply  tinged  with  brown  or  red,  probably 
bum  the  oxide  of  iron  contained  in  tho  clay,  marls,  or  red 
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«hi1e.  From  the  mouth  of  the  Elk  to  the  moath  of  th«  QaxAej 
the  country  on  both  sides  uf  the  river,  with  the  exception  ufllui 
tuirrovr  alluvioiie  ou  the  w»lor,  i«  too  luuunUiiuoaB  »u<l  Iffoktn 
to  admit  of  tillngc,  but  wtll  ultimately  all'urd  gntiag^Oam^ 
At  tlie  date  of  Dr.  Uildreth'e  iirtide  tlie  geological  surveys  of 
Yir^iia  and  Pennsj^Iviiniii  vrcrc  uot  be;^iiii.  but  the  fiuU  lu 
givc«  arc  noue  tlie  lesa  valuable,  and,  vriih  the  aid  uf  the  ligbt 
which  hfta  since  been  thrown  upon  tlie  geologjr  uf  the  region,  m 
•re  onablod  to  souic  extent  to  tix  the  geological  level  of  the  vi- 
rion* localities,  of  wliicb  he  givc«  us  Mcitojis  and  dcx^ripUoiii. 

On  the  Kanawha  Itiver  below  the  month  of  the  Elk,  liiae- 
stouo  10  occasionally  scon  with  sandstone,  containing  a  yiro- 
portion  of  mica  aiid  »uuici-oii«  improiiiiunii  of  fti^il  plant*. 
Coal>de)>oeits  are  less  abundant  in  this  tract  of  country,  then 
being  only  one  or  two  beds  of  any  considerable  thicknees.  Tbe 
general  dip  of  the  roek-sCrnta  is  toward  the  Ohio  Kiver,  Btnkin;; 
those  found  in  tbe  lower  parts  of  the  hills  above  £lk,  l>enuaUi 
tho  bed  of  the  river, 

i*iiruclu/i!. — From  tlto  mouth  of  tho  Elk  Biver  opward  to  the 
Falls  of  ICanawha,  a  dUttince  of  about  4i>  miles,  the  rock-etnta 
arecomposedof  sandand  clay,  and  for  the  first  nine  milea,  totbtt| 
centre  of  tlie  fialt-wclls  region,  the  rock-«trata  ri»o  at  tb«  rati 
of  5(1  foct  to  the  mile.  Above  tliis  point  to  tlie  appor  mtminjt 
of  the  salines,  the  Htrata  dtp  tn  the  Bouthe:ist,  at  an  angle  some- 
what less,  or  about  SA  foot  to  the  niilv  for  the  dietanuu  of  six 
or  eight  milc« ;  above  which  point  they  gradually  rise  to  tli« 
Gaiiley  Monntain.  llie  anticlinal  line  »t  tho  groat  eaU-dciviei 
bvtiig  near  tlio  c-entre  of  tho  works,  and  the  bearing  of  tlte  etra 
being  eaitt  and  west,  and  the  dip  from  the  line  northwest  aflil 
Boiilltc:iBt,  at  an  angle  of  three  or  fonr  degrees,  this  arran^ 
nicnt  of  the  strata  iii  of  iucmlculable  benefit,  as  it  brings  the  eat 
deposita,  as  well  aa  one  or  two  additional  hods  of  coal,  to  tbi 
sur&co,  without  whidi  the  expense  of  manufacturing  salt  wonli 
be  greatly  enhanced. 

In  the  Kanawha  rc^on  U  found  an  important  standard  be( 
or  stratum,  whose  persistence  over  wide  areas  and  its  striking  p( 
eutiarity  of  character  render  it  a  convenient  landmark,  and  ma 
be  n^rded  as  clearly  dcfluing  tho  Iwundnry  between  the  appe 
and  lower  coal-series.    It  conhists  of  a  band  of  black  or  bluislt 


i 


IKS  OV  COJ 

blade  tllldoUA  rock,  npproncliitig  the  flwmeterof  aflint  orliora- 
ftone,  wKich  ia  tbnud  iti  the  hills  «t  the  height  of  several  hnn- 
dnxl  foct  nbovo  dm  riv«r,  aemr  the  fiilld,  Aiid  after  acc-ompaiiyiiig 
tlio  gubjftcient  iitrata  iu  their  vat-ions  imdul&tions,  and  their  ulti- 
RUte  fttciidj  westvrn  dJp,  n&  thoy  tixtvnd  dovm  tho  river,  ia  seen 
to  dtAAp^Msu-  below  the  wnter-lovol  at  the  Elk  River  Shouk. 

Thia  blaek  flint,  or  hornstono,  is  in  Bome  pLicea  as  much  ftn 
sii  feot  thick.  It  in  fouud  up  the  Gnnloy  River,  funning  tho 
(opii  lit  the  hilU.  Theiice  it  haa  a  gentle  dip  to  t]ie  nortliwcct, 
and  !h  found  up  sIl  llic  creeks  flowing  into  the  Kanawha,  and 
is  reudily  dietingiiiaUcd  from  all  tliu  Associnte  strata.  OfeuuniQ 
it  tlieappearn  under  the  Barren  &[e.iaiires  in  the  uortliwe«t(.^ru 
part  of  tho  f>tat«. 

CiMi'Seam*. — Fur  a  distance  of  nearly  30  niilee,  from  a  point 
a  few  intlw  bi-low  the  falls  of  K.nnawlia,  to  Charlcflton,  tlie  eo»t- 
cenitut  Ik'Iow  the  blacic  tliiit  are  seen  exposed  in  the  hills.  This 
TOuld  not  luive  existed  but  for  tho  fortunate  oararrcncu  of  two 
tKXMuI  undulations  or  nxM  returning  tl)C  i^trntn  above  the  river, 
where,  by  a  coniintiutJon  of  the  original  northwest  dip,  as  dli*- 
played  in  the  neighborhood  of  the  tkll«,  tlioy  would  Lave  bcai 
oLfricd  entirely  nut  of  view  within  one-tliird  of  the  dl«lauce 
alon^  vrhicli  they  are  now  exposed.  The  eongloincrate  diMtp- 
pcar*  b«li>w  tlie  river,  about  three  miles  below  tlie  falls,  and 
■t  live  miles  coal-Hanis  make  their  ap]iearnnoe. 

Koiir  bed*  of  eoal  are  here  found  above  water-level.  The 
fir»t,  OU  feet  above  the  Kanawha,  is  six  feet  thick,  which  i» 
ibe  brfpit,  and  alFords  the  best  co«l.  Forty-flve  foot  higher  is 
1  ihin  bcl  of  a  fiml  and  a  half  of  coal,  resluig  on  the  grcixt  bod 
«f  40  loet  of  hituniinnns  shale  and  day.  Two  hundred  feet 
lilgher  ia  a  four-foot  bod  of  good  coal,  generally  worked  by  the 
ult-niminfncturortt;  and  150  feet  hi^tlier  ia  the  fourtli  and  last 
kd,  tir  tlie  tJtird  workable  bed,  which  is  four  feet  thick. 

Above  thi«  oo«l,  and  i^Q  feet  above  the  Kanawlut  Itlver, 
40CDn  the  very  peculiar,  nearly  black,  gilii-iuiis  alate,  mentioned 
ibove.  It  is  extremely  hard,  not  being  inipreased  by  tlie  bcet- 
Impend  steel,  and  the  Indiunti  manutiictured  it  into  arrow* 
band*.  It  U  six  fe^'t  thick,  in  Ihin  bedi*  of  six  to  eight  inches. 
Priif.  Itogcrs  adopts  it  as  a  very  important  geological  horixou  or 
mark  of  tho  top  of  the  lower  coal-miMsures.     I>r,  Ilildrcth  Ims 
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traced  it  from  th«  month  of  the  Elk  into  the  Oanle;  Uotml 
a  (lUtauee  of  4(1  tiii1«e,  and  eastward  ftvm  tlie  lietd-wat«n 
Elk  over  to  the  Gny andotto,  ■  btJU  greater  distance,  coTering 
So  are*  of  at  \v*6t  2,000  square  miluN,  all  of  wliidi  must  be  on- 
deriaid  hj  tlic  lower  coal-iucasuree.  Wliilo  coala,  saQdstoaeii 
limestones,  and  ehalee  eHango  or  re«eiuble  oBcti  other,  thU  fau 
A  obaraetor  of  it«  own  DOt  to  be  mistaken.  It  is  fouiid  evctj 
whore,  often  high  in  the  hills,  near  tlieir  top^  and  appean 
never  to  &il  where  the  geological  fonnatious  are  high  enotigli. 
The  fulluwing  seetion  of  Ri^unt,  taken  at  Vin^ard  Hill, 
in  tlto  a8(.-etiding  order,  will  illustrate  the  lower  coal-measures 
in  tliiB  part  of  the  State,  aflbrdiug  a  etroug  contrast  to  the 
meagre  show  of  cual  of  the  same  series  aa  before  given,  in  tlie 
northern  part  of  tliis  State.  Other  acama  of  coal  prolwbly 
exist  in  theee  heavy  sandiUone  bed* : 

1.  F»iu  the  bfl  of  ili<?  ri*cr  to  Ibe  Bnt  coal-Mam H 

t,  BHi'inmirm  kmI  (Dj  ^  lo  «}  (cct.  Od  the  rircr  ll  ficliU  iUtAol  coal,  Ib- 
oludlng  ■  bud  of  (bale.  Up  Uie  rivw,  from  (loorge'a  ami  Canfiball') 
Cntka,  tlK  *lia]e  liier«u»a  until  U  acparalM  II  iolo  t«o  aaaiui  of  coil . .      ■ 

>.  Slilir  ihale,  lilulnh-drab  color U 

4.  JKiMm1m>m«m/(0);  ibbt 11 

t,  SaadMoiM. , , no 

t.  SUmmiiaiu  iwi  (Xi);  aa«(l  bf  *a1C-ntk*ni ■) 

t.  Silk'ioui  lamUion* ...•..■....•..•••..... .•    Ill 

a.  mimaifUAaeviHf). 4 

«.  Black  aiDt,  bcTot*  dMM«>oi]. t 

Id.  SandWwa,  jroDow  and  ooaiac , ,.  144 

IL  BatUlih  and  jeilow  alialM  of  tba  Barran  KcaanrM. 14 

TluB  may  bo  regarded,  says  l*rof.  Kogcre,  as  the  comtneocft- 
mcnt  of  the  series  of  abales,  shaly  sandstones,  and  tbtn  calcare- 
ooa  bands,  which  OTereprcad  nearly  the  whole  tract  lying  be- 
tween Cbaricetou  and  the  Uldo  at  the  ntouth  of  tlio  Kaimwha, 
prenenling  for  the  greater  [lart  of  tliat  distance  a  nearly  uniuter- ; 
rupted  but  very  gentle  dip  to  tlie  northwest,  then  becoming] 
borizuutal,  and,  liually,  near  tbc  Ohio,  rii^ing  witli  a  eouutc 
dip,  and  forming  the  middle  portion  of  tbiit  great  coal-baiunj 
These  strata  are  hi^ior  geologically  titan  the  fiint-rock,  andj 
containing  two  or  more  conl-scaius  where  pcnetntod  by  tha  { 
Ohio,  constitute  in  this  region  what  has  been  preriously  do- 
ecribed  as  tlie  JiarroD  Measures  and  the  upper  ooal-eeriee. 

This  aimple  explanation  of  tlie  structure  of  thta  co«l-fle)d. 
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and  the  wide  extent  of  the  rcgiou  tlong  the  Ohio  Itiver  covered 
b^  the  dvpoelts  of  Ute  Barren  Measures  und  up])or  voiil-aictasurce, 
vlitcli,  fVoni  (lio  tliickiicM  praviuo^l^  afiisignml  to  tlii-ni,  and  llio 
limited  extent  of  the  latter  ur  liighvr  t-tratn,  iicuuiuiU  for  the 
ADull  uiioont  of  coal  wliich  sjipeara  on  the  Hiirbicv  in  tbe  wcet- 
vrn  ur  iiortliwciitf'ni  Hoctiou  of  the  State. .  Its  tmiHuree  of  tiiel 
are  devi>lv  buried,  awaiting  the  proper  MMOti  for  thvir  devolup- 
Riffit.  Aa  before  notkcd,  the  Pittiiburg  eeam  diiiiini*be9,  in 
•ice,  toward  tluB  BoulherD  extremity  of  the  areft  in  which  U  it 
found,  to  littlu  more  tltuu  three  feet. 

All  those  wbo  have  examined  tbe  Kanawba  reg:ion  coDcnr 
fat  iJicir  accoiiutA  of  tiie  liberu]  supply  of  coal,  botli  in  roepcct  to 
tbe  number  and  aize  of  the  aeaiiu.  l>iiddow,  in  "  Coiil,  Iron, 
and  Oil,"  ennmemtee  eleven  seams,  from  £^  to  0  feet  tbiirk,  act- 
ually dtfvelopud  Lctwccn  Coal  Kivcr  and  the  Knmiwha,  be6i<les 
three  others  whii-L  have  not  been  opened.  There  i»  noiloiibt 
of  the  great  abundance  of  ooal  in  this  Charleston  district. 

Rogers's  ru{>ort«  contain  farther  details  relating  to  various 
localities  along  the  Kanawba,  eepecially  between  the  liilU  and 
Ctiarleeton,  a  distance  of  about  30  utiles,  and  in  tbe  more 
lofty  ridges  hiK-k  fVoin  tlio  river,  and  along  ita  branches, 
Suilbers'e,  RyderX  Ilugbes,  Keller's,  George's,  and  Campbell's 
Oreeka.  Some  of  the  eeanis  of  coal  are  described  aa  six  aud 
seven  feet  in  tbicknees,  and  others  from  three  and  a  half  to  four 
and  Are  feot  tliick,  ^uuie  of  them  prodtii-ing  caiiiicl  and  others 
tbe  ordinary  bitnmiuona  coaU,  the  character  of  which  is  sliown 
ia  tlie  tablee  of  anatysis. 

IThat  )ta£  bcvn  said  will  convoy  a  good  general  idea  of  this 
fine  ciial-n^on.  Alter  the  completion  of  the  CheBa]>eake  & 
Ohio  Railroad,  certain  portions  of  it  will  be  developed  by  more 
extensive  miitiug;  but,  in  thu  present  state  of  the  eoimtry,  the 
dttatU  here  given  arc  re^rded  as  autiident.  Xothing  imiiarta 
w  mni-h  interest  to  a  coal-region  as  a  large  production. 

■\Viihin  a  few  months  (ISVi)  the  Chewipwiko  &  Ohio  Rail- 
md  bus  boeo  opened  from  Huntingdon,  on  tbe  Ohio  River,  at 
(he  mouth  of  the  Uiver  Ouyandotle,  and  near  the  eoniuion  cor- 
nnrof  Ohio,  Kentucky,  and  West  Virginia,  by  way  of  Cliarle*- 
Un,  to  Kanawha  Falls,  35  milce  above  that  place,  and  about  90 
ndloe  from  Uoniingdon.    Before  these  pegce  are  through  the 
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prees,  tliU  line  will  bo  finished  to  White  Sulpliar  Spring,  tli 
eud  of  tlie  Virginia  Central  lUilroad,  2^7  umIm  long,  tbuioo  i 
Riohmond.    Thi«  Kaaawlta  coal-regiun  vrill  then  be  occoaoiblc 
a  new  oni  vrtll  begin  for  West  Vir^uia,  ftnd  Iho  country  wil 
]irobably  iitiprovo  rapidly.    At  present  Charloitoii,  nltliough 
16  the  State  eapitiil,  contains  but  iibout  3,0UU  iuliabitants. 
ealt-budinees  u  eontined  to  four  «stabligliRie»t«,  wbcro  S4  yt 
ago  there  were  forty-foiir.     The  principal  production  of  L-oa1 
present  are  tlw  following :  At  Pujtonii,  on  Cual   Rivor,  and 
about  1$  inilc«  in  a  direct  Une  aonth  from  Charleston,  oinne) 
coal,  of  an  excellent  quality,  for  gntes  and  for  gss,  ia  pmdac 
from  seani  C    The  Ciinneltou  ininoe,  S8  milc«  west  of  C'harlc 
ton,  aro  tlio  only  otlicr  shipixirs  of  cannel-coal.    Thcru  aro  ali 
three  shippcra  of  bituminous  coat,  the  Coslhiirg  iiiinei>,  on  tbi 
Kanau'hi),   IT  mikii  above  Cluirle«ton,   ihu   Campbell   Cr 
minea,  near  the  Kanawha,  and  about  four  milea  ab<>vo  Cliuh 
ton,  and  the  Raymond  City  mines,  on  the  Kanawha,  lU  mile 
bolow  Charleston.    The  tiuautttios  arc  Buiall,  and  it  te  ebipi: 
hitherto  by  bargea  dou-n  the  rirer.    Coal  will  eoon  bo  ahipf 
by  railroad  to  tlie  Ohio  River  market.' 

There  appears  to  bo  no  doubt  of  the  exbtenoe  of  aplint-coal 
in  the  Knnawhn  ri^on  whicli  can  be  used  as  a  blast  fnmace- 
fiiel.  Its  4ju:ility  for  this  pnrpooe  wan  thorouglily  tc^ti^  in  tlM  i 
furiiate  of  Metiik-iLball  &  Co.,  in  IBS?,  near  Wheeling,  with  I 
the  most  satiiitiK'tory  result*,  thoM  parties  rc;£farding  it  as  betterj 
adapted  to  smelting  iron  than  any  known  cimI  of  the  AlK'^hanyj 
fielil.  The  coals  used  were  from  Camplrell'ii  Creek,  four  imle«,l 
and  Coalabnrg,  17  miles  above  Cbarlc»ton,  with  about  i9(|iul{ 
results.  It  is  enid  that  it  is  quite  eqnnl  to  tbe  c-oal  of  tboj 
Mahoning  Valley,  in  Ohio.  If  alter  further  trials  on  the  largel 
scale  this  should  be  verititid,  tlie  coala  being »o  largely  develc^ieil| 
vitb  every  natural  advantage  for  clicap  mining,  a  very  hirgal 
{a<oduction  of  coal  for  iron-nmkiug  purpoMW  may  be  anticlf 
in  this  portion  of  West  Virginia. 

A  geological  report  made  by  Thomas  S.  lUdgway  for ' 
Chesapeake  i<i:  Ohio  Railroad  Company,  in  I8T2,  contains  i 
recent  informatiua  in  regard  to  the  Kanawha  ooal-rogion.    He  1 
describee  the  hohl  exposures  of  ponderous  Esindstones  overlying] 
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the  black  flint  in  the  bills  along  tlie  Knnawh.^  a<)  identical  with 

the  Mahoning  i^indstono  of  pL-un^ylvaniii.      Undoi-nvnth  nro 

ilveor  moru  coal-bud*,  llic  o^iiivalunt  of  tho«c  of  PoiiriKvlvunia, 

bat  j^emlly  of  larger  size.    The  Big  Sowall  ^luuntaiii,  on  the 

east  «do  of  Fayotto  County,  which  towera  2,S00  feet  ahovo  tho 

aea,  und  ],.'>(»>  foct  above  tliu  Now  lUvcv,  fonua  thu •Dntbca«tvm 

edge  of  the  Alleghany  coal-basin.     About  ten  miles  down  tlia 

river  from  this  point  an  n^ragate  tliickneee  of  26^  feet  of  coal 

Itu  bMtn  fonnd  in  five  workable  beds.    The  lir«t  K«m  opvnod 

being  the  second  in  the  serico,  about  SOO  feet  above  the  river, 

is  from  etx  to  seven  feet  in  Uiickne«e.    It  is  a  rich  cokiDg-co«], 

tit*  coke  having  a  close  grain  and  metallic  ItiKtrc.    Above  it  is 

anoUier  seam,  about  4)  feet  In  t])icknce.<s  of  excellent  c<wl  of  the 

eplint  <'l»aracter,  with  a  cleavage  into  large  blocks.    This  coa), 

like  some  of  the  scanitt  and  parta  of  seamii  found  lower  down 

the  river,  la  of  bo  comiwct  a  nature  tliat  it  can  be  nacd  in  an 

lion  blast-fnniiii.i<  in  ita  raw  atato.    The  seam  next  above  it  ta 

of  common  bituminous  coal,  four  fcot  in  thickness.    Tliat  next 

above,  again,  in  4^  foot  in  thickness,  and  exceedingly  rich  in 

laiimi.     Other  aeama  of  onltnary  bitnniinoua  ciwl  fullow  in  the 

flune  oacending  ecritt.     These  coal-bed:^  with  their  aASot'iated 

sandstoDos  and  liinestonce,  have  a  gonoral  inclination  to  the 

HArtbwcat  of  about  2^  degrees,  and  continue  down  the  river 

with  a  aeries  of  undnUtions,  appearing  in  the  cliUs  upon  both 

iMcs  of  the  river  until  Armstrong  Creek  is  risachcd,  below  the 

raoatli  of  the  Oaulcy.     At  Cannclton,  in    Fayette  County,  32 

mUe*  above  C'hari&iton,  iminedintely  below  this  point,  there  are 

Btv  workable  seams  of  coal  opened,  containing  an  aggregate 

thickness  of  i9  fcot.     The  tint  above  water-level  i*  known  as 

tba  "  Sniitlier'a  Creek"  eeain  of  fonr  feet  nine  inches  in  thick- 

ntM,  consisting  of  two  benches  of  coal  separated  by  four  incbea 

ti.'.     Xcxt  above  is  tlie  gaa-coal,  a  *c*ni  of  *ix  feet  eight 

Li^>,  tiuide  up  of  tlu-ee  benches  having  clay  partings     Next 

kW«  ie  a  bed  of  coal  five  feet  in  thickness,  of  a  semi-bitnmi- 

Mw  qnality.    Next  above  this  is  the  celebrated  "  Stockton  " 

Wm  of  coal,  tlvefeetfour  inchce  in  thickness,  averaging  3^  fcot 

rfcuinel  and  one  foot  ten  inches  of  splint  coal.    Next  al>ove  ia 

ttcam  offiplint-L-oAl  ciglit  feet  in  thir-knees,  six  feet  of  which  ia 

ttolid  mam,  and  an  excellent  coal  for  smelting  purposes. 
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These  MAins  eontinuo  down  the  Kaanwh*  River  in  a  wrii 
of  gentle  undulfllions.     At  Coalbarg  he  eaw&l>e<lof  coAlsev 
futit  thiL'k,  bix  of  which  nru  hutug  inmod,  and  trhicli  is  uud,  to 
raw  Mate,  in  l>last-t\)rDace8  at  Cincinnati     Lower  di>wu 
rirer  he  found  the  seam  knovn  as  Campbell's  Creek  ccwl,  aix 
ill  thicknees,  »nd  uf  »  <}tiidit}'  rcMiubliug  the  Coaihorg  oosL 

The  top  team  of  the  lower  eoal-meaaures  dipping  weitt 
disappears  beneath  the  Kanawha  at  its  oonBueDce  with  the 
Kivur  »t  Cluirlveton,  but  eomo  of  the  ooal-«uiinE  Hppiuir  up 
valle^vH  fonned  by  tJie  Elk  and  Coal  Riren.    AU  Uie  tciritoi 
drained  by  the  Kanawha  and  ita  tributaries  between  tJie  Falla 
Kanawha  and  tliLs  point  ooutainatheaoama  of  coal  above 
level,  or  witliin  workable  reach  by  ihnfUi  of  no  great  depth. 

The  distances  by  the  river  &om  tJio  month  of  the  Kana^ia 
to  various  puint«  mvulioned  are  as  follows :  To  the  month  of 
Pocotaltco  3^  luilea ;  nionth  of  Coal  River  44  mitea ;  Cbarleaton, 
SO ;  Browntovn,  the  head  of  steamboat  navigation  at  h>« 
u-fltor,  68  miloK ;  and  to  Cannolton,  at  ordinary  high  watcT,  is6 
milea.  Coal  River,  by  meana  of  locks  and  dams,  baa  Ktean 
navigation  2.'>  miles  above  ita  mouth  to  Peytonn,  where  there  art 
about  :>O,t.)0O  tons  of  oxcuUont  catinol-coa]  shipped  annually. 
Railroad  distanues  arc  easily  obtained  by  referouro  to  Apj)U- 
Amw'  Jiailtett;/  Guide. 

7%e  Gaulfij  /Hver,  a  branch  of  the  Kanawlia  on  its  north 
Btde  and  voet  of  the  Greenbriur,  about  100  miles  in  length, 
and  at  its  mouth  murv  than  100  yardtt  wide,  ll  takos  iU  riM 
iu  the  ipun  and  elides  of  the  Laurel,  Greenbrier,  and  Gauley 
nugoe  of  mountains,  and  the  country  tlirougb  whinh  it  paaM 
is  mountainous  and  brokou  into  lofty  precipitous  hills  of 
aandat one- rock.  The  clitl'A  of  Gauley  are  second  only  in  livigtki 
and  grandeur  to  those  of  the  New  River,  extending  for  man} 
miltM  un  each  si<lo  of  the  atroain,  at  an  elevation  of  tivu  or  eu 
hundred  feet.  The  river  itself  is  precipitated  over  falls  and 
rapids  for  a  eoneiderablo  part  of  its  course,  and  tta  bed  ia 
filled  with  huge  blocka  of  eandiston*.  Toward  tlie  bvul  thoM 
mountain  ranges  spread  out  into  tableJanda,  liere  known  by 
the  name  of  *'  Glades."  They  lie  in  long  narrow  palchoa  at 
elevation  of  700  or  800  feet  above  the  u-ator-couiw-s,  with 
elevated  ridg«  or  border  along  their  sides,  Uirough  wliioU 
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IntervaU  nre  found  gape  for  Uio  water  to  pass  off  don*D  im- 
BWn*e  precipicti*  to  Uic  Ktrciiuit  below.  Xvar  tUo  Lead  WAt«ra 
of  the  ftoatlicsifllcrl}'  lirancLra  extensive  dcposiu  uf  liinefltone- 
rock  take  tlio  pluoe  of  tho  e«Qd«tono,  and  cuatinue  ovur  to  the 
bMd  waters  of  tlio  Qrccnbrior.  ChaI  uf  the  lower  coal-uiuAsurc« 
is  verr  abuiidimt  for  1)0  or  70  miles  above  ita  mouth,  and  is 
fuuuJ  at  grotl  elcvmtioD*  iu  tho  mouiituitui. 

SouOiMuUrn  Diatnct  of  West  Virginia. 

TItere  is  a  lolly  mouDtamoiis  region  lying  above  tlie  fklle  of 
the  Kaanwha,  and  i-xteudiDf;  into  tliv  cumitioK  of  Gruciibrivr, 
PtHsiiDiitaA)  and  Itandolpb.  For  souie  distance  williiii  Llie 
marigin  of  this  great  coal-field  iu  tho  weBtom  portions  of  Poca- 
boDtu  and  <7rooubner  Ckiaoties,  tho  coii<rl'iinvrflte  bate  of  tlio 
eoal-meamree  oTenpreads  a  wide  area,  nnil  includes  along  with 
tlie  nsual  bod<  of  coii^lomcrato  nnniuruua  beds  of  aUte  and 
MtuliituHC,  tog«lIi«r  with  seaa»  uf  coal  of  AiitScieut  magnitude 
and  parity  to  bo  worthy  of  exploration,  Tho  coarse  and  jwr- 
tiallr  couglomvritic  «sndKtoiie  composing  the  celebrated  c]i& 
of  Now  Rivur,  lonning  KilVy  mural  prvcipii'6)>  along  that  stream, 
ant  c»f  tliid  furniation,  and  it  extends  with  a  northwesterly  ilip 
BO  M  to  constitute  tlio  wide  iihoct  of  nearly  level  stnitu  over 
which  tho  Kanawhn  id  precipitated  at  the  falls.  The  wrios  of 
sandttoneA,  ftlates,  and  coal-seams  of  the  lower  coal-measureB 
overlying  this  conglumerato  rook  aro  admirably  exposed  along 
both  aidaBof  the  Kanawha  to  some  distance  west  of  Charledton. 
It  U  sappoaed,  however,  that  a  part  if  not  nil  of  the  coul-si-amB 
Ibttnd  in  the  rucks  of  tlie  Big  Sewall  Mountain  npportJiin  to  the 
eonglomorato  formation  or  lower  group  of  nx^  As  we  go 
•onthwui-d,  oo«l-6eatnB  are  found  in  lower  gooloj^eal  positiona 
thaa  tliey  arc  iu  Pennsylvania. 

The  four  ixiunties  along  tho  sontheatteni  line  of  TVest  Vir- 
ginia, PofulioutaH,  Urcutibrier,  MonruO,  and  Mercer,  du  not  pro- 
•ODt  a  rugnlar  houtidary  composed  at  top  of  the  congiomenitc^ 
Wt  are  loteneetod  by  deep  and  long  vnllovi;  travelled  by  the 
vslera  of  tbo  Oroenbricr  and  [few  liivvn^  butwveu  which 
ariie  liifty  knobs  and  broad  ridgea  cron-iied  by  the  oonglomor* 
ite  at  the  highest  points. 

As  wc  trice  Uiese  ridgw  to  the  south  ihoy  ooalosco  to  form 
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the  Grent  Flat-top  IkfounLain  Booth  of  the  New  River.  Tbi 
Ltttle  Sew-oU  Hountaiii,  Hvftdow  Mountuiii,  uuJ  Kccay'i 
Knobft  arc  oompoBed  for  Ibe  greater  [Mil  of  their  height  of  thi 
shnlea  and  sandatones  of  the  lower  rocks,  and  capped,  as  ahendT 
mentioned,  hv  the  conglomerate.  All  thcec  rock»,  with  mku 
iitidulatioiis,  display  a  prevaJlEng  gentle  dip  to  the  northwetf 
and  tuderlie  the  eCrata  of  the  Big  Sewnll  Mountsin,  wliic 
OODsist  of  a  rciuarlcitbic  expaneiou  of  tlio  strata  of  the  txt 
glomcAtc,  embracing  nuineroua  etrata  of  eialea,  slialcs,  aan 
atODOs,  and  contJtiuiag  sovcml  iinpurtaat  ooal-soun*. 

27ia  Gtiijandotie  and  Sandj  Jiivera  empty  into  the  Oliic) 
south  or  west  of  the  ICanawha,  the  Sandy  being  the  line  be 
tween  West  Virginia  and  Kentucky.  The  Bpaco  occupied  tj 
the  tributary  bmtielics  of  tliew  two  streatus  covert  an  anft  <i' 
ISO  iiiltc-i!  cnat  and  west,  and  100  miles  north  and  soutii.  Tbeil 
extreme  branchcH  descend  lW>m  the  mo6t  elevitlod  peaks  of  tli( 
Ciimberlaud  group  of  mountains  and  from  the  flat  ut'itiriuiai 
or  table-lundd  found  between  tlio  heads  of  tho  UoUton  txA 
Goyaudottc  In  their  descent  fVoni  thi«  clovated  region  ihsf 
pAHti  through  some  of  the  innat  wild,  brukeu,  and  pSdutut^u 
coitnti-T  to  be  found  in  the  West.  Immense  deposits  of  sonl^ 
etoue-roeke,  piled  up  in  enormous  tuiii>«««  to  tlic  lioiglit  of  1,100 
or  2,0ii0  feet,  compose  all  Uic  central  port  of  tliis  region,  laJL 
but  little  is  known  as  to  their  gnologicul  chunu-'ter.  lb 
Ktreamg  arc  contined  to  narrow  ravines  and  valleys  so  dot'p  M 
hftnlly  to  admit  the  rays  of  the  sun  at  noonday.  £soc^>t  xaa 
(he  bor^Ieni  of  tho  larger  streams,  this  whole  district  n  a  pff- 
fcet  n-ildenicse.  Tlio  hills  and  monntains,  althougli  stwp  and 
broken,  are  covered,  like  nearly  all  West  Virginia,  by  oil  in) 
mens©  growth  of  noblo  fopcst-trces.  Tho  description  hcrwft* 
fpveii  of  the  coal-seams  foun<l  in  Lawrence,  Johnson,  ond  Floy 
Cotmtiefi,  in  Kentucky,  situated  on  the  east  linu  of  that  Stat 
and  on  tlie  west  side  of  tlie  Sandy  River,  will  tlirow  some  lig 
on  this,  the  adjoining  region  in  West  Virginia.  The  descri 
tioii  of  the  northern  part  of  the  Tennessee  coal-fiold,  by  Pre 
&al]brd,  will  also  apply  to  the  southern  part  of  West  Virginia- t 

Cmclution. — A  largo  ]>ortion  of  this  great  \Vc«t  Virgti 
coAl-region  belongs  to  llutt  t-Iass  of  localities,  whl(4i  is  so 
qucutty  mot  with  m  America,  which  is  said  to  be  great 
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oiribilitlcs.  There  nro  only  two  coimties  in  tbe  State  whidi 
nlaiiied,  in  1870,  more  tliao  20,OW  inluibiuiita.  l^ana* 
hu  County,  iui'ludJng  Cliarlfston,  tho  present  State  cnpitftl, 
n<i  tho  iiii{iurlimt  bsUum  and  conl-n^uu  before  (iMcribcd,  hai 
iJHQ ;  and  Ohio  County,  iucludinif  the  city  of  Wtieeling,  has 
S,631.  Tho  ni-xt  lai^goet  lo  Wood,  iududiiig  FftrUurobtirg, 
0,010,  and  next  Ma«on,  iiichiding  I'oint  Pleasant  nni]  tlio 
uiith  ot'tlie  Kanawha,  with  li>,'J7!>.  Harsbdll  hjie  H,U4I,&nd 
ackeoii  1U,3(K),  nuikiDg  tivo  of  tho  more  pupulouB  coiiutioe, 
lid  all  sitnutvd  on  tlio  Ohio  Ulvcr. 

Oil  the  line  of  tlie  Baltimore  &  Ohio  Railrnnd  tho  following 
tlio  p»piilntioii  of  tJio  l»r;i^-tit  counties :  Goiug  wx-Gtward, 
ir(l«r».fn,  i;i,21fl,  and  Ucrkeloy,  U,900,  both  in  the  Valley  of 
irginia.  Fkrther  west,  on  the  Monongabcla  Kirer  and  its 
naebee,  where  there  i»  eonio  production  of  coal,  wu  have 
*rQiton,  with  14,.V>ri ;  Monongahola,  13,M7  ;  Marion,  12,107  ; 
arrieofi,  10,714 ;  and  Lewis,  10,1 76 :  and  in  the  ropon  of  the 
irin;^  Grtviihricr  has  1 1,41 7  and  Monroe  1 1,124,  making  in  nil 
r.  coniiiii*  only  in  the  State  containing  each  exceeding  1"),000 
ihabitauts.  There  are  32  counties  containing  between  .tiOOO 
0,0(K>,  und  16  counties  with  le«4  Uian  5,00ii  inhabitanta 
■f  and  the  population  of  the  whole  State,  in  1970,  vat 
,U14,  b«ing  about  the  same  as  Minnesota  and  Arkansas,  and 
ilting  it  tho  twenty-seventh  in  [lopiiLitiun  of  tlic  Hi  StAtcs.' 
Thv  w>al-rcgion»  of  WcBt  Virginia  are  oo  rich  and  estensiro 
t  they  afford  a  tempting  subject  for  conjecture  as  to  the  fii- 
n-utness  of  thi»  State.  T\\e  ruider  will  be  pcnnlttvd  to 
in  these  for  liimself,  and,  to  aid  bim  in  forming  a  just 
itbiinla  of  the  Talne  of  this  coal-field,  ho  is  referred  to 
le  chapter  of  this  work  as  to  the  rciuJAllcs  of  a  snccviMfiil 
Ml-lrnde.  One  remark,  specially  applicable  to  M'osl  Virginia, 
lay  here  be  allowed,  namely,  that,  although  in  many  Jocnli- 
cs  her  eoal-ecams  arc  now  aoi-eft^ible,  yet,  like  the  »onlhwest- 
mmcr  of  Penufylvanta  and  part  of  Ohio,  she  haa  vast 
eMf,  very  deeply  btiried  hcucath  tho  Upper  Barren  IbteaenrGA, 
lui  R]>per  ooal-mvasurcs,  and  tlie  Ijowcr  Itarren  Mcasttres.  Tbo 
lifficultica  in  the  way  of  procuring  from  the  earth  portions  of 

>  Dj  IW  ocwiis  o(  ISTO,  Uia  producUoa  of  Mai  In  thU  Suu  wu  AMES'S  toiu 
hUMjMr. 
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itB  ralniiye  mincml  fuel  is  •  most  wise  and  proridont  Rmn, 
ment,  when  we  coiiHidiir  t)tc  WMtcfiil  propenai^  of  roankiti 
both  Mvage  and  civitized.     As  that  which  in  iiiui't  VAnlr  u' 
tained  u  esliatist«.'d,  each  Kuccessive  genemtion  ovcrtM^meii  i 
creaaing  diffleulticH,  dittcoTers  and  obbiiiu   treasures  lud(]«a.' 
from,  OP  out  of  tlie  reach  of,  ita  predwessont,     Tlitut  ovi-ry  p*ii 
cration  has  a  vnhiablc  legacy,  not  intniBt«d  to  aiiv  unfiiiihAi 
giwrdiaf,  but  docply  atorod  away  in  it«  proper  rc^odtory  to  h 
obtainetl  by  the  legntce  in  person,  and  thow  minenU  fur  whid 
there  is  tno^t  demand,  such  m  iron  aud  coal,  are  found  iu  gr«at 
•at  nbundiince. 

W,  II.  KXIKRWS  AHAI-Tdia  OF  00AM   OP  WMT  TTBOmU. 
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Viryinla. — The  West  Virginia  coal-field  has  l>een  described 
as  enibmcing  the  whole  of  that  portion  of  the  Allc^ian^  «oal- 
de[Meit  vrtiicli  funiiurly  lieluni^l  to  the  ol<l  State  of  Virf^nia, 
before  lite  roriimliun  of  the  State  of  Weat  Vir^^nia.  So  emaU 
A  pordott  of  the  coAl-ficld  reiitaiiis  in  the  StuEc  of  Virginia 
IROfwraa  to  Iw  scarcely  worthy  of  a  M>]iariitc  detwriiilii^n.  It 
cmiifla  i)rinci])aUy  of  the  connties  of  Itiiehaiian,  Wise,  and 
Lee,  in  the  eouthweetem  angle  of  the  State,  fonulng  the  eastora 
declivity  of  the  Cunibcrlnnd  Mountain  Adjoining  the  Kentucky 
line.  Ill  Tazewell  luid  KuSEtell  CountieR,  imun-diately  <t»»t  of 
the  dietrict  meotioDcd,  are  fonnd  long  linee  of  dialocntion  by 
which  this  Eoiithwc«tcm  part  of  the  State  is  wondorfiilly 
marked,  pnnsing  up  to  tlie  very  margin  of  the  coal-rockn  ntjmta 
far  lower  in  the  seriofi,  and  even  crushing  these  rocks  and  tlieir 
contained  ecams  of  coal,  foldinj;  them  together,  and  tiinting 
tfaoD  over  into  inverted  <lips.  S>e  the  section  of  the  valley  of 
Tenneeeec,  page  8r>4).  Also  for  a  good  geological  report  see 
U.  S.  R.  ti.  if  Mi'niny  Jiegtstee  for  Sept.  and  Oct.,  1872. 

Among  the  clianges  cxhihited  in  the  fonnation^  where  traced 
from  •  northcantern  to  a  aoutliweatera  direction  may  be  noticed 
ui  infrcascd  conrecncss  of  the  mAtcrinl  and  greater  thickneaa, 
and  a  flittti-iiing  of  (he  dip,  and  nt  the  «nme  time  the  Bnuill 
of  eoal  which  sometimes  occnr  in  the  fnnnationA  below 
the  congliimerate  also  increase  in  else  and  rahiv,  until  in  Ten- 
MHHe  and  Kantern  Kentiioky  ihey  are  of  great  imiwrtancc. 

Lesley,  in  fata  "  Mannal  of  Coal  and  its  Topography,"  dtscribca 

Ikafalae  caifll-meaaurea,  or  sub-conglomerate  coal  which  occura 

M  Kcw  Uivor,  Id  Montgomery  County,  Virgini.1,  being  on  the 

(litem  niarpn  of  the  coal-tiold.    Here  the  two  lower  bctU 

■nia  their  greatest  tbicknoss,  the  lower  one  being  from  two  to 

S^fcet  thick,  and  the  ««oond  one,  which  '\*  from  20  to  (iO  feet 

%!iar,  i«  from  six  to  nine  feet  thick,  seldom  yiobling  more  than 

tbtrfvct  nf  coal.  Alongtbe  eastern  foot  of  the  Broali  Mountain, 

Wt  of  Chri*tlanburg  and  Blacktown,  both  those  eoama  are 

*nifaUe  for  80  miles,  yielding  a  good  and  tolerably  firm  coal. 

BmbJi  of  the  New  River,  however,  through  Wythe  County  for 

^fl  nilog,  these  co,'d-bed»  arc  thin,  tiiuUy,  and  cruslicd.'     It 

'  -^  Me^'i  *-  lUniwI,"  pfx  a7'M,  and  14S.    Onddow.  vlw  Tiaii«4  Ui«  M^n, 
*>«lm  it,  »C<m1,  Irao,  aod  OH,"  Rk  407-410. 
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will  be  lioreftftcr  noticod  thnt  tlie«e  sub-conglomerate  c«ilt 
largcl}'  dvveluiH'd  oti  tlio  west  Gidc  of  this  great  eotlji 
Esatern  Kentncky,  directly  WMt  of  the  region  in  Mom 
County,  Virginiii,  above  de8cril>cd,  and  in  TcnuctsMC. 

In  another  {lublicalion,  Mr.  Lesley  Ibus  dcMoibtt 
cmIa  :  "  Uudei-Dcatb  the  tmo  cOAl-niciiaun.'C  of  Pennsfl 
Ohio,  nnd  Nortbweetcm  Tir^nia,  nud  undemeatii  tb* 
stone  p-it  c-unf^oinemte,  at  itti  baiic,  und  tmdor  the  re4 
XI.,  wiiich  underlies  tho  last,  there  b<^ius,  even  in  Pi 
Tania,  to  appear  an  older  coal-fomution,  ronnortcd  with  Al 
TTpiH-r  Devonian  white  moniitain^Mndstone,  No.  X.  Ituna 
in  onu  or  two  bods  two  feet  thick  at  the  head  waters  of  Uicil 
niata,  and  at  Tipton  Creek,  wbci-e  are  two  coa1-«i'«di(  tin 
f(?et  thiL-k,  600  feet  below  the  great  conf^loniL-rate.  It  is  miu 
where  tlie  Monoiijpihcla  waters  cut  through  Cli.-^iiui  T;'.?r 
from  Virginia  into  Wceteni  PenuHylvania,  It  i 
in  the  iiioiinlatuti  on  the  Potomac,  below  CtimbeiUud. 
pears  occasionally  in  Xorthem  Hiddle  Vii^inia,  on  Uie 
Bide  of  Uio  great  valley  of  Winchester,  It  increases  in 
tance  along  'he  western  outcrop  of  llic  great  ooal-Seld  tl; 
Eaatem  Kentucky,  until  it  enters  Tennessee. 

"It  eeeme,  however,  to  obtain  its  maxininm  derelopnnil 
Montgi>incry  County,  on  the  Xew  River,  in  Soutbem  Vi 
Ucrc  it  i»  seen  to  consbt  of  two  principal  coal-bcdft  and 
minor  seams.  The  lowest  bod  roaches  tbe  thickneia  of  tn 
feet,  and  the  next  one  above  it  is,  in  some  places,  nine  fa 
thick.  Xenr  tlio  New  Itiver  these  two  beds  are  seen  to  be  on 
ered  by  at  least  1,000  feet  of  red  shale,  upon  which  reetsaid 
carboniferous  liuiostone.  Between  Christianburg  and  Hid 
town,  north  of.  the  New  Kiver,  a  rc^lar  ej'nclinal  coal^M 
has  been  preserved,  in  a  crushed  condition,  for  a  few  uuM 
upon  the  eastern  side  of  the  great  fault  which  croeeu  line  riw 
in  front  of  the  gap. 

"But  there  is  still  another  scries  between  these folw coil 
measures  and  the  tnie  coal-nieasurcK.  At  the  top  of  tlient 
shale  formation  XI.,  liogers'sTJmbral,  Ho  alternations  of  («*■ 
iferous,  argilluceous,  and  siUcious  shales,  ooutaining  at  Icu) 
real  coal-bed." 

Anthracite  conl  has  also  been  found  in  Pulaski 
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Wjtho  CouiiUoe>  Vir^ntn,  along  tlie  Xcw  lUvor. 

it  remarkable  for  feults  of  greHt  sizCf  wliidi  occur 

frvquviitly  (u   Soutliweeteni  Viigmia.      Although  the  corre- 

Kpondiiig  rej^oii  ill  PooDB/lvfttiui  m1iow»  vast  undulutions  wtd 

foldingii  uf  llie  i>tnkU,  jet  tiie  regular  onlor  xnd  Amijigoinont  of 

tha  fomittlionB  are  not  disturbed,  but  they  follow  each  other 

often  throogbout  tbu  flcxurvt).     But,  iu  tlto  couoti-)'  now  uudor 

oonaideratioii,  tliv  fuliliii};«  uf  tbo  etr&ta  linvc  been  Aocoiiijiiiiiivd 

bj  lotig,  etraight  lines  of  fracture,  otlon  U'U  milt^  long,  so  tliaC 

fomutioiifi  wliieb  were  four  or  five  milus  below  arc  brought  up, 

and  iho  odgce  of  the  fracture  brought  in  contact  with  newer 

nckl  of  higher  series,  each  as  those  containing  coal-beds,  and 

tbea  the  whole  wiw  reduced  U>  ii  c>iiiiiiou  luvcl  hy  vxtcusiw 

donadation.    Tliat  fVngmenta  of  the  coal-beds  shtnild  be  found 

uuong  these  dislocated  strata  is  to  be  expected.    AU  antlimcite 

cm)  la  found  iu  dlsturbod  fomiatioue,  and  coal  found  in  Kiich 

loeolitlcii  is  generally  antlimcite.     Where  the  proper  conditional 

uecnrred,  semi-bituminous  coaI  is  found,  as  in  Brush  Mountain, 

sloug  the  nortbwe«t4.>rii  line  of  Montgomeiy  County ;  while  in 

Priix-'s  .Mi.imtain,  six  or  seven  miles  8onthea*t  of  thin,  ia  a  very 

pure  anthracite  containing  80.35  of  carbon,  2.44  of  water,  etc., 

ud  8.8  uhe«,  u-ith  a  spociflc  gravity  of  1.3T.    There  are  not 

Bora  tluit  one  or  two  beds,  and  they  occur  in  a  ridge  about 

tvo  miles  wide,  the  strata  lying  tn  an  anticlinal  fonii,  dipping 

•m  each  6idu,and  abutting  against  the  Trenton  hincstono.    The 

dnmniftancen  are  not  favorable  for  the  existence  of  beda  in  good 

amilitioQ  for  working;  they  are  liable  to  be  greatly  disturbed 

fxiilts,  and  the  cM  itself  very  much  broken.     Through  I'u- 

i  and  Wythe  C'onnticj^,  the  coal  is  iJiovelled  out  of  some  of 

4)  liods  like  sand.  (J.  T.  Hodge.)    With  the  building  of  raiU 

H»At  leading  to  the  re^ihircoal-formstions  of  Wc«t  Virginia, 

tbtu  broken  and  cnishvd  de]>0Biti  will  probably  Itavo  no  more 

l^aKientiSc  interest.    Tliere  are  reports  of  similar  bodicit  of 

uUincito  oo.ll  in  Berlieley  and  Moigaa  Counties,  but,  W  they 

oirt,  tlioy  nro  in  the  vicinity  of  tlio  great  Cumberliuid  (Mjiiy- 

luul^bcil,  and  are  not  probably  of  any  present  value,    i^ome 

qftlwlocalitioe  mcntioui-d  in  thi»  volume  belong  to  the  curiosi- 

tM  of  our  Auhjuct,  and  these  may  be  considered  among  thu 

Bmbor. 
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fm  tito  l«&fit  important  among  the  reeourccA  of  the  great 
li^fOliiu  is  found  in  the  very  fine  i-oal-fioMwhiob  covers  her 
Mihm  bortlci-.  •'  M<)«t  iwuntrieB,"  Rnys  Prof.  VT.  W.  JUtlicr, 
iaVu  report  on  the  g«ology  oftliia  State,*  "  depend  for  their  min- 
(olvallli  on  inoiiiiuiDOtu  or  barren  regions,  but  Ohio,  incoui- 
■m  «iik  Nome  otlier  portioDs  of  the  United  Stitte#,  h  ble!««d 
M  ool;r  with  a  froitful  eai\,  but  also  witli  inexhaustible  eub* 
ttfRMM  rivliee.  Tho  c<oaL-measan»  within  tho  State  occupy 
li|iw  of  Kboiit  ISO  milea  io  length,  by  80  in  br«»dt]i  at  tlio 
*ilat  pu-t,  with  an  area  of  abont  1 0,000  »|n»re  miles,  extend- 
BgdtQg  tho  Ohio  River  from  Trunibnll  County  in  thu  north, 
louarthu  luouth  of  tJie  Soioto  on  the  eoutlt.  Tho  regularity 
ictlio  dip,  and  tlie  moderate  inclination  of  tho  strata,  afford 
Mitiu  to  th«  miner  not  known  tu  tlio«e  of  most  other  ooun- 
triMtt^iedAtly  Great  BrilJiin,  where  the  strata  in  which  the 
Ml  it  eiubedded  have  been  broken  and  thrown  out  of  place, 
>ihiiU<U!i>ORlt,  ooCAsioning  nnmerons  slips  or  fanlta  of  many 
'^CBD£i^g  mneli  Ubor  and  expense  in  agftin  reoovering  the 
M  wliidi  is  to  be  sought  either  above  or  below.  In  Ohio 
"■J  little  difficulty  of  thU  kind  occurs,  faults  or  elipa  of  a  fev 
l^Aeiflra  few  fwt  only  being  met  with." 

'TWSnigmlogiul  (urrej  orOWo  mu  pnwwated  for  t««7««r»,  md  tba  r»- 
Ml  *ni  pitnitwil  1»  Sro  pmphlcU,  lb*t  ot  ISS?  «osUblDg  111  p*cc>,  »nd  that 
■'BvtMp^^r*.  It  au  Uico  ■Iiuiilotiod  tot  IhbVf  jmat,  litcr  bring  tnilj  falrtjr 
'^  A  Mnr  nirr*;  ws  MlhorlEtd  Is  lBt9,  under  Ihc  cllrvciion  ot  Fnt  J.  S.  X«m- 
'J^  0<  «  OBtfu  of  alilo  utbUnU:  In  oomTdliaij;  ilii*  <ihipWr,  IiIh  rvporu  of 
>b>  IMS  uhI  tSTO  IWaiA  ih«  makfWii  oMd,  i«  wMdi  »n<  tMvl  ■  bIMr 
>  lh<  8liU  |palo0it  IB  nffui  to  Uie  apper  eoaI.ineHuiW,  ud  ft  fee  facU  tnm 
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Strudwv. — The  mo6t  striking  fuaturo  iu  ttw  gwiogv 


Ohio  is  tho  reninrkoblc  nnlivlinul,  or  nivlift,  at  C!ni;i&n«t( 
vhidi  has  been  before  referred  to.  Ah  tlie  Hiimrait  of  the  Allc 
ghanj  Mountaiti,  in  tbu  coutrfll  part  of  Pvtme^'lvaDLA,  forms  ihs 
eofiteni,  eo  tbi«  great  ardiing  wave  in  tlie  rcK-ky  Htratu  in  tb* 
ooiitnil  i>art  of  Ohio,  forms  the  weetem  boundary,  of  the  finot 
OOAl'basiti  in  tlio  world.  Fur,  alUiough  Lhuru  is  no  mouo 
tain  on  this  ite  western  border,  yet  the  lower  Silurian  neb 
hnre  been  brought  up  to  the  sur&ce.  The  higltest  |K>rtu)Di«r 
this  great  arvh  in  the  Btnta  were  afterward  removed,  expo«iii{ 
to  view  the  lowcet  vialble  rocks  in  Ohio,  the  blue  liincctonc  U 
Cincinnati,  the  equivalent  of  the  Trenton  and  HiidMin  Hirer 
groups.  Thig  anticlinal  extends  northward,  forming  islaudiis 
the  western  pari,  of  Lake  Erie,  and  souUiward  acrou  tli«  Stile 
of  Kentucky.  The  older  formations  below  the  cot),  as  tlicte 
now  appear  on  tin?  surface  in  Ohio,  count  off  in  tJie  same  ordff 
from  the  anticlinal  line,  both  westward  and  cnittward.  In  tba 
latter  direction,  or  toward  the  coal-field,  we  find  them  in  Ibl 
osnal  order,  but  with  some  important  iuter^-als  or  omieeiont  op 
to  the  Carboniferoua  or  coal-bearing  rocke.  Our  old  frieuik  1^ 
Ponent,  Umbral,  and  Vespertine,  and  the  CatakUl  gn>iip.  tbt 
great,  double,  rcd-eaudAtone  mountain  with  its  red-aliale  rtllt; 
of  Eastern  Pennsylvania,  have  disappeared,  without  letting* 
voetigo  to  mark  their  places  in  tho  fonnaiions.  Even  in  1^ 
western  counties  of  Penneylvania,  the  formations  from  1^ 
Cliemung  rocke  upward  >iad  become  so  mingled  as  to  be  dtt' 
tinguiflhcd  with  cliffinilly.  In  the  Ohio  Valley  a  quiet  tea  fn- 
vailed,  and  limestones  were  formed,  while  farther  casl  «**« 
moving  oceans  of  sand,  mud,  aud  pubbloe. 

Hie  bed  of  tho  Ohio  River  at  Cincinnati  is  432  fee* 
tide-water,  133  feet  below  the  level  of  Lake  Erie,  and  It  is  .  ^ 
physically  and  geologically  tho  most  doprc«8ed  portion  of  Obt' 

The  general  dip  of  all  the  Ohio  roeka,  east  of  tite  great  Ct 
dnuati  unticlina),  is  toward  the  oast,  and  each  of  the  foniiati 
dicuippciirs  in  its  tuni  in  going  castn'mrd  under  the  suctwedi 
one,  and  nil  the  others  under  the  Carboniferous.   Their  nnlrr  » 
maxiumm  thiL-kuoas  aro  as  follows  :  (1)  Cincinnati,  1,i>'-<>  frC 
(S)  Cli&toD,  10  to  60;  (8)  Niagan,  375;  (4)  Watet^Iime  n 
Salina,  0-150 ;  (6)  Oriskany,  lOO ;  (6)  Comiferous,  100 ;  (T)  Bm 
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0^00,20;  (S)niiroaSbaIo  or  Portage,  350;  (d)  Erie  or  Chemung, 

4W;  (10)  the  Wavwiy  nudatuuo,  tbo  luvre»t  moinber  of  the 

Cubouircrona  fonimtiuii.     Its  fosaiU  prove  it  not  to  bu  a  ]>oj^ 

Hon  of  tliu  Cliemong  and  Portage,  as  wsa  formerlj-  snppoited. 

The  Uttor  giro  rcprvAOiitcd  bj  U)C  Eric  and   Huron  eiuiKs  in 

OUo.     lu  the  BOUth«ni  part  ol'  the  State  tbo  Waverly  group  is 

ClOfoet  thick.  (11)  Next  occur  the  Carbouircrous  limestone  and 

(13)  conglomerate,  the  latter  being  about  100  foct,  and  only 

oeeorring  in  jwtcbes ;  (13)  The  Coal-meaeurea  which  tliickea 

toward  tlic  coat,  and  vacli  of  th«  conl-scAms  and  accompanying 

BinUa,  also  \^aa  under  the  eucceeding  one  in  tliat  direulion. 

Tlia  geology  of  Ohio  in  thurcfore  viiry  simple  to  far  aa  its  stmct- 

vra  la  conccruod,  bcr  rockn  being  all  stratilied,  and  very  little 

Itroken  or  dietnrbed,  aa  compared  vritb  those  of  Eastern  Peiin* 

^Innia  and  other  regiunt,  and  fewer  etratu  a]>pcar  on  (he  Biir- 

bM.    The  genvral  riiiible  dip  is  aboat  9^  dc$;rvcs  south  of  east, 

at  the  rate  of  a  little  less  than  100  foet  in  three  miles,  anil  tho 

eMl-iu4^^surve,  foniiing  thcbigfacftt  member  of  the  series^  grow- 

hg  thicker  in  tliat  direction.    Cut,  Crom  the  receut  sun'ey,  it 

lyptars  that  there  is  not  a  general  uniform  dip  in  the  fltrata  of 

Iba  cool-mL-jsures  toward  the  cast  or  «oulhcaist,  but  that  there 

'  Mnn  a  system  of  flexorea  in  the  coaWtrata,  having  a  doM  oon- 

■aotion  with  tlko  present  topography  of  the  oonntiy,  and  the 

ftotnl  direction  of  the  water-conrecs.     Thus  the  cwteni  dip  is 

lnc|Doutly  counteracted  by  folds  which  elevate  and  depress  the 

Olta  from  their  normal  planes.    It  is  not  improbablo  that 

AtMare  a  continiiatlon  of  tlie  flexures  which  are  observed  on 

H  btme  a  wale  in  the  eastern  part  of  the  same  ooat-field  in 

Wortcni  Pennsyh-ania. 

In  Ihv  vicinity  of  Wheeling,  near  the  centre  of  the  gixsat 
AUtgjiaiiy  coal-basin,  of  which  t^s  coal-area  of  Ohio  forms  a 
lut,  the  coftl-measuree  bavo  a  thickness  of  about  1,500  feet, 
ad  bdiidc  perhaps  ten  or  twelve  workable  seams  of  coal.  In 
iWiMteni  and  southeastern  part  of  the  field  not  only  are 
Aelinrer  cuat-measunw  fully  represented,  but  id»o  tlie  super- 
tuutbcnt  barren  moasuree,  and  the  upper  coal-^icaeuros,  in- 
(Inlingthe  Plttebiuifseam,  this  being  geologically  tlie  highcct 
Vmiva  of  tho  Ohio  coal-rcgiou. 
Switdarm  <f  th«  CoaljUId. — Looking  for  a  moment  at 


no 


OHIO. 


tlio  ont«r  or  western  rim  of  the  coiil-fidd  of  Ohio,  w 
serve  that  tlic  scnes  of  rock-elinU  coiii|>oeing  Uk  cml' 
tione  t«niiitint«  on  tlio  outer  nurgia  of  tlie  baaa  in 
niABsefl  and  abrupt  precipices,  as  in  the  Tidnity  of 
FairficM  County,  and  oevcntl  other  phwea  near  ttie 
the  fprcat  lime&tone  formations,  which  ocmipv  the  mii 
western  portiooA  of  Ohio,  and  th^  aro  indL'utod  like  lb«' 
And  headland*  of  n  modem  sea-«oe«t,  an  though  t^ivj- 
the  bi^rderfi  of  tlie  ocean  which  then  covered  the  larger 
of  the  rallej  of  the  Mississippi.  The  coal-hattn  i^  houm 
the  west  1>>-  a  oontinnouft  hut  crooked  line  fVom  the  Ohio 
in  Scioto  Conntj,  to  the  PenoBytvania  line  near  Sharon, 
a  line  ruuniug  fVoin  that  place  to  Itavenua,  Akron,  liV' 
I>ovcr,  Brownsville,  logan,  and  Hanging  Kock.  Or,  to 
the  line  of  outcrop,  more  particularly  vre  have  in  the  nortk 
TnunbuU  County,  the  boundary  of  the  coal-field  from  wiicre 
Pymatiining  Creek  crosses  the  State  line,  curving  soutit' 
and  the  other  side  of  tlio  curve  being  on  Mahoning  Cnxh  i 
Younj^stown.  Tlicnce  the  line  is  westward  jw«rly  akiiig  A 
nortli  lino  of  Maboolng  County,  from  the  northwest  cotser  ( 
which  it  piit«  out  a  long,  elendcr  cape  through  Portable  ill 
Geauga  County,  its  west  boundary  being  near  the  Cay^ 
River,  until  it  enters  Summit  County.  From  Kavenoa  thcHi 
ie  nearly  tiouthwcst,  to  the  north  line  of  Holmes  County,  oaf 
a  well-defined  capo  running  into  the  southeast  comer  c^lfaA 
County.  Thence  soutliward  it  follows  near  the  out  liw< 
Holme*  and  Knox  Countiea,  and  incJudca  the  southeatt  oom 
of  Lickiug  Cotmty.  It  then  passes  near  the  line  between  Tit 
field  and  Perry  Counties,  with  »  deep  iudontstioD  at  the  Hoc 
ing  River  Talley,  extending  to  the  west  lino  of  Athens  Comt 
thence  westward  and  Routhwcst  to  indndo  the  southeast  p 
of  Hocking  County,  three-fourtlm  of  Vinton,  nearly  all  of  J: 
MD,  and  the  eastern  part  of  Scioto  County.  The 
wholly  covered  with  coal  arc  Mahoning,  Oalumbiana,  Bl 
Holmes,  Tuscarawas,  Carroll,  Jefferson,  Harrison,  Eclnwol 
Guernsey,  Coshocton,  Muskingum,  Perry,  Noble,  Moim 
Monroe,  Wasliitigton,  Athens,  Meigs,  GalHa,  Iawtgdo^  ia{ 
nearly  all  of  Jackson. 

And  the  oounties  of  which  the  eastern  or  soathcsstern  paH 
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ulf  »re  eovenid  with  eml  avo  Trninbull,  Portage,  Summit, 
Heiiinfl,  Wavne,  Licking,  Fnirficld,  Hodcing,  Viuton,  And  &sv- 
io.  Tlivru  are  nleo  fiuini;  oiiUieiv  ur  eiiuill  detaclied  boaiis  in 
rajrno.  A«hland,  Kioblaod,  and  Kuox  Coitatiee^  Tho  bouud- 
in-  ou  the  east  is  the  Stale  line,  the  same  Geld  extending  east- 
fird  over  all  Wnettim  Pcunsj-lvania. 

Topography. — Tlie  rim  or  ontcrop  lino  of  the  conl-butn  of 
Ihici  is  aa  nearly  level  as  might  be  expected  in  n  country 
bitro  thu  Htiiomitfi  of  the  hills  lie  in  nearly  &  horizontal  pLtno, 
"la  rarinlions  from  tDch  a  plane  seldom  exceeding  100  foet,  and 
eing  from  360  to  450  foot  above  the  level  of  Lake  Erie. 

From  Lake  Eric  tbe  conntri>'  t\»t!i  to  an  elevation  of  000 
«4  nbovo  tbe  lake,  within  the  coal-fieid.  Tbonce  soutli  to 
10  Ohio  River,  tho  snniniit^  vi  the  billii  are  nittrly  &  horizontal 
kin  (tiHi  to  6^0  fuel  above  I^ke  Erie,  which  aitmmtta  re|ti'o- 
mt  an  ancient  plain  into  which  the  etrcanie  operating  through 
unonse  poriuds  of  time,  have  c.vcAvated  nniiiK-rles«  v;tI1uj-e 
id  ravines.  Tlieso  lulla  nre  nowhere  the  result  of  ii|>hL-avul, 
other  disturbances  of  the  etrala,  aa  there  arc  no  such  in-cgn- 
ritiea  in  tbe  geological  Htruclnre  of  Ohio.  Whatever  variety 
icrc  is  in  its  eurfaco  \i  dite  to  tho  elow  but  |»owerl'ul  di«iut(^rat- 
g  force  of  rnnning  water.  Wien  tbe  coal-bearing  rocks  were 
!])0!ittcd,  tbe  enrfaoc  of  the  country  wiiH  a  inonotouous  level, 
d  tbcr  were,  aa  tliey  are  still,  nearly  horizontal.  Many  of 
le  coaltK-ame  are  irregular,  bnt  Uiis  ia  due  to  the  nietimd  of 
leir  formstion,  and  not  to  goologieal  diHturbancee.   (jViidrews.) 

The  valle,^-8  of  all  the  pnncip.il  streams  are  deep,  generally 
«U  defined,  and  the  work  of  aqueous  eroeion  has  been  im- 
ttnee.  All  the  etrcamit  have  iunumerstblc  tributaries,  which 
vtj  cut  for  tbemsdlvea  deep  channels,  tlie  surface  being  com- 
letely  eroded  into  a  vast  and  wonderful  eyetem  of  ramified 
aUeva.  The  hilU  and  ridgM  are  dimply  the  rcmnauts  of  wliat 
roreoniw  contimioiia  rock-strata.  In  many  tcctiona  tho  hills 
krc  Kulptored  in  rounded  and  graceful  forme,  while  in  otbcn 
lie  atreama  luive  cut  for  thenisetves  cbauueU  with  almost  per- 
Mndieular  sides,  givijig  to  the  aceneiy  a  bold  and  mural  cbar- 

Mr.  The  latter  characterietics  are  more  olten  seen  where  ttio 
■tnuDi  flow  over  the  la-avy  sandstone  strata.  Bctwwn  Lsn- 
uuHr  ind  l<ogan  the  Hocking  River  flows  lu  a  valley  bordered 
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by  litgh  cliffy.  Some  of  its  tribtitarice  have  eroded  c^annebi 
docp  and  narrow  that  tlioy  may  be  properly  termed  ca&aa 
The  Licking  Ktrer  hss  excarated  a  Bimilar  channel  in  A 
vicinity  of  Black  Iland.  In  many  places  we  find  a  dtff  on  m 
side,  and  roimdod  hilU  on  th<.^  other,  us  oii  the  Hariclta  &  Gb 
cinnali  Itailroad,  near  Cincinnati  Furnace,  in  Vinton  Coan^, 
(Andrevrs.) 

All  tlio  Mrcams  vrithin  tho  Ohio  coal-basin  tflke  a  sciAi 
CMtern  direction,  which  it  canecd  by  the  eastcru  and  noA 
eastern  dip  of  the  rock-strata.  The  whole  coal-field  Blopcah 
tho  t-outh  and  sonthonet,  and  consequently  thcdrainnx^ialAlll 
Ohio  Itivor.  It  is,  however,  Bomewhat  undulating,  and  ofta 
exhibits  areaa  of  considenible  extent,  with  a  northern  slope  ■ 
drainage.  Tho  principal  river  within  the  basin  i»  the  Ibl 
kingnm,  which,  with  ita  long««t  tributary,  tlic  Tuttatan 
drains  a  large  portion  of  its  area.  From  Dresden  to  MaricU 
dU  miles,  the  Muekiugnm  dc«ccndit  130  foet,  or  SO  inches  pernrilc 
and  Prof.  Andrews  notca  aa  an  intereetinf;  faet  that  it  hn  it 
bed  throughout  its  whole  course  a  little  above  the  levelc/Ijfa 
Eric.  Tbc  Little  Muskingum  River  flows  in  its  entire  tcmtu 
in  a  ba»iii  parnllel  to  the  Ohio  Kivcr,  and  only  tight  or  la 
milcd  from  it.  The  boundary  of  the  apper  ooal-meunrai  setm 
to  form  north  of  tbc  Muskingum,  the  water-shed  dividing  & 
waters  fiowing  into  the  Ohio  from  those  carried  off  by  the  I^ 
carawaa  and  Muskingum. 

Tho  Ohio  Eivcr  flows  southwesterly  tlirougb  the  moRib 
protfcd  portion  of  the  coal-moa^nrcs,  cutting  il«  channel  laai 
the  strata  where  it  found  the  least  reeistance,  but  it  does  U 
follow  the  synclinal  axis  or  bottom  line  of  tho  great  Insia,  u 
Itence  there  is  not  a  uniform  dijiplay  of  coal-«eanis  along  th 
river. 

llierc  are  deeply-buried  cimnncle  of  excavation  in  the  ri 
leys  of  the  Western  rivers,  at>  fir«i  pointed  out  by  Prof.  He 
bcny.  The  Ohio  throughout  ita  entire  course  mnH  in  a ' 
wliioh  ha*  been  cut  nowhere  lees  than  150  fe«t  below  the 
bed  of  the  river.  The  TuscMawM  at  ^'cw  Philadelphia  is  11 
feet  above  its  ancient  rock-bed.  The  Cuyahoga,  VennOion,! 
other  sln.4ms  running  into  Lake  Erie,  are  more  than  lOOl 
above  the  rodt-bottom  of  th^  excavated  trou^is.    At ' 


mi  tlio  gTflvei  and  euad  extund  more  tlian  100  feet  below  low 
unil  tlic  iH-ittoDi  of  tltf  tii'tigli  has  not  been  readied. 
Xbem  old,  dcopl^-oxnvnted  rirer-diannels  were  fil]e«l  up  and 
lu  nuny  cnaes  entirely  ublitcrutcd  by  the  inundation  from  the 
nurUi  of  an  oectin,  m  it  were,  of  rlny,  sand,  gravel,  and  bowl- 
ders, during  tbe  Drift  period.  Tboso  remarkable  dcpoeitB, 
■whicli,  it  i«  stipjMwed,  were  moved  by  glacicrH  and  iceh<»rgti, 
cover  the  State  of  Ohio  aa  far  eouth  as  the  city  of  Dayton. 
Forttmntely,  |L(<m  loose  Burfaoo  deposits  nro  inudi  thinner 
williiii  tbe  co«l-baMn  tlian  in  tlie  parts  of  tbe  Slate  farther  west. 

Tbe  Scioto,  tbo  principal  etrmm  in  tbe  middle  of  the  Stat«, 
fluwe  jnet  outside  of  tlio  coal'bcaring  rocIc#,  and  the  accouqwny* 
liif;  Wnverly  |;ronp  through  a  level,  smooth  country,  without 
the  billB  vhkh  charaderizo  tlio  coal-bujn.  It  is  evidently 
thrown  oif  by  the  western  rim  of  the  great  basin,  and  clius 
obliged  to  take  a  Bouthward  dtroctiou.  Its  course  ie  HorponUne, 
Mid  it  has  a  dtMcent  bi-twoeu  Cobimbiis  and  Portsmouth  of  235 
feet  in  A  dlMtance  of  ir>n  milee,  or  18  indiei>  per  mile. 

Witbin  the  Ohio  coal-field  tlio  aiirface  la  rolling  or  broken, 
and  the  itoil  ie  mostly  dcrivod  fWttn  tiw  subjacent  rock^.  Tlio 
lower  coat- meaaii res,  composed  of  altemationa  of  limestone, 
ulialefi,  snndiiloncs,  flrc^-cbtys,  and  beds  of  coal,  furnish  a  soil 
that  is  well  watered,  and  fertile  to  the  lii]l-top#.  Tlie  liarron 
Coalmeciiitircft,  and  sitch  mcmbeiH  of  the  upper  aeriett  ah  full 
witlitn  the  limits  of  this  State,  consisting  in  the  greater  pro- 
{wrtiou  of  ar^lUoeous  ahaha,  yield  an  iutioetable,  lois«  fruitful 

Varieties  <^  Coal  in  OM0. 

Following  an  oconomical  cUusiflcation,  Prof.  Newberry 
(llvVlea  the  eonla  nf  Ohio  into  three  classes :  first,  ttie  dry  opea 
bunilug  or  f\imaco-eoaIs ;  eccond,  cementing  or  coking-coah; 
thi^l,  rannel-coahi. 

TliL'  fimt,  which  ts  popularly  known  as  block-co*l,  includes 
tbw«  that  do  not  ookc  and  .idlicre  in  tbe  fumaeo,  and  are  s»di 
aai  may  be  used  in  the  raw  .■>l:ite  for  the  manufacture  of  iron. 
Tbrte  fiimace- coals  have  generally  a  distinctly -laniinatod 
Btmctun.',  Bud  ire  coinpo«e<t  of  bituminous  layers  separated  by 
I     tlila  partitions  of  a  material  a1lie<l  to  cannel,  wbicb  does  not 
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in  proceM  of  time  kci'ame 

retaiitii,  olthougti  objection- 

bles  a  dark  shale,  bigblv  im- 

witli  a  brif^lil  flauiv,  but 

Tie  P-arthy  mstter  predominates 

and  the  truutition  is  uftuii  oh- 

Tbo  ordinary  bitututitous  coal  often 

ey  are  found  blended  togetlier.     It 

lof  Tvgi-table  matter,  but  Qianiiv  hIivIIa 

observed.    (J-  W.  Foster,   in  Koport, 

Fwliorry  describes  canncl-coaU  aa  of  a  more 

Kfgcnooua  tv.xture,  and  as  containing  a  larger 

ntatUe  matter  tban  tho  others — also  the  gas 

Ri  higher  illiiminatinfi  power.    Htncc  they  would 

oxcliii»iun  of  u!l  otlicr^  for  tho  manufacture  of 

ithe  coke  which  they  furnish  is  of  inferior  quality. 

BFpforc,  for  tho  nio»t  part,  uniployed  m  lionsc-hold 

jeb  they  are  specially  adapted,  and  in  small  por- 

[enriching  the  gas  produced  from  coking  x-arieties.    He 

3ie  marked  difTereuc<»  exhibited  by  those  tlin-c  varictiea 

I  are  doubtless  due  to  the  circumstances  of  their  formation. 

^cannel-coals  were  depooited  in  tagouuu  of  open  water  in  tho 

whiTC  the  finely -nmc«ia ted   vegetable  tiidiie  ao- 

aa  carbonaceous  mud.     Hence  tlioy  have  a  large  per- 

of  hydrogen,  and  their  gft«  has  higher  tiluniiiiating 

Hence  also  tlie  shells,  fishea,  amphibians  and  Crustacea, 

natic  animata,  so  geuerally  found  in  them, 

;  will  bavo  boea  observed  that  all  the  coals  of  Ohio  belong 

I  gronp  known  as  bituminous  coals,  but  these  exhibit  very 

able  variety  iu  their  chc^imicul  and  physical  cliarac-tvrs, 

Ldke  diffcreat  varieties  are  applied  to  very  different  uses. 

Ort  of  Ift70.) 

Lchemical  cxaminatioue  of  the  Ohio  coals  show  that  tho 

>UDt  of  moisture  varied  from  1.10  per  cent,  to  9.10 

of  the  coal.     As  a  general  rule,  tho  coals  from  the 

,  of  the  State  eonlalu  rulatjvcly  leiw  moisture  than 

Lannthem  portkin.    The  amount  of  volatile  com- 

i  from  about  2ii  per  ci:ut.  to  )>onicthing 

«  native  eoaL    The  percentage  of  fixed 
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cnrbon  varied  from  34.10  to  65.00,  the  former  being  tlie  Binont^ 
fotind  in  the  nppt-r  coal  from  Ilolmce  County,  and  th«  Istta 
in  tlio  Sic-iilivtiviilc  fttiiin-iMinl.  The  proporUon  of  aali  found  Q 
the  bilurainoiis  coals  of  this  State  varies  from  0.7T  of  ono  pc 
cent,  found  in  a  coal  in  Jaclcfloii  Connly,  to  17.10  por  can 
present  in  a  c>.>al  from  Holmes  County.  Tlic  mean  average  ui 
ash  found  in  8S  ooaU  from  tbo  portion  of  tJto  State  soutli  s 
the  Cenlml  Ohio  lUiliwid  was  4.T16,  and  that  of  04  coab  nort^ 
of  that  line  5.120  per  cent.  The  mean  average  ash  of  I^ 
ooalfi  was  iMl  per  oont. ;  of  thcao  10  oxco<><li>d  10  per  cent, 
oiiiitiin^  thoa«,  the  average  of  tlic  remainder  amonota  to  4.3S 
per  cent.  Tbe  ash  found  in  11  Ohio  cannel-ooala  exaiuim*- 
vaa  1%^2'i  per  eont.  The  avomgo  proportion  of  sulphur  i 
Ohio  oonl  vraa  1.M>1  per  cent.,  that  from  the  lower  half  of  tl* 
State  being  1.230  per  cont.,  and  that  of  tho  coal  fVom  the  ujipa 
lialf  1.830  per  cent.  The  aulphur  is  not  always  wholly  in  con: 
bination  with  iron,  and  in  eiich  instances  nearly  tlie  whole  o: 
it  iiaKHcs  oil  with  thu  vohititu  matter,  while  in  other  ini 
very  little  escaped  witli  the  volatile  products. 


TA«  Seria  (tf  Coalr^rata. 

The  lower  coal-mcaaurcs  contain  in  Ohio  buvbu  and  in  eotao 
places  eiglit  beds  which  lie  below  tlie  Pitt-^btirg  Hcam,  and 
which  include  mo6t  of  the  important  coal-beds  of  the  State. 
The  examinations  made  by  Prot  Vewbcrr}',  in  tlie  cource  of  thv 
gcoli>^ic.-il  mirvey  now  in  progress,  have  shown  that  lui^toad  of 
forming  une  B^'mmctrical  basin  with  a  tolerably  iinifurm  dip 
ton-ard  the  southeast,  the  coabmeasurca  form  several  trough* 
moro  or  lees  parallel  with  the  axis  of  the  great  one  of  which 
they  form  a  [Ktrt.  On  tlie  east  side  of  each  of  lhc#c  subordinat* 
ba^s,  the  strati  rise,  thus  neutralizing  the  generally  cnsterly 
dip,  so  that  on  the  line  of  Columbiana  County,  and  within  Ibr^ 
miles  of  Pittsburg,  the  section  of  the  hills  is  nearly  tlie  aame 
as  tbat  found  on  the  border  of  the  ooat-field  lOO  inilca  weat^ 
the  averng«  dip  in  this  inten-al  being  not  more  tlian  ibrwi  foet 
per  mile.  The  importance  of  this  knowledge  of  the  Btructura 
of  the  ooal-Reld  will  be  apparent  at  a  glanoc.  It  aliows  that  the 
coal-soams  of  tbe  lower  coabmeasurea  are  within  easy  roaob 
along  all  tlio  valleys  that  cut  this  portion  of  the  coal-basbi,  and 
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\fy  are  not,  ss  has  bcc-n  soiiictiiiies  s nppoeeil,  rarrifd  I)t  ft 
\iuiforiii  wiBtfHy  dip  to  fiir  K-Iow  tlie  Hurfncc  lift  to  be  t>r4cU- 
ciOtjr  ioocceiaible.  It  also  shows  th&t  tlio  uumber  or  coal-eeains 
liu  been  eometiiues  oiruiiL-ouitly  tlnpliciktoil,  niid  Umt  tliOM'  of 
Salinvsi'Qlo  bto  tlie  nanie  as  those  ia  the  lower  portion  of  Yel- 
low Creek.    (Newberry.) 

It  Appcare,  by  Prof.  Xrvrbcrr^'s  leooad  raport,  tliat  the  coftl- 
meftsnreA  acrofta  Northern  Ohio  below  the  Darren  UeaAarea, 
correspond  with  thoeo  of  Pcuneylv&uia,  some  of  tb«  smsllvr 
«e«n»  being  onUi^^.  There  are  nix  or  seven  worlinble  beds 
of  coal  along  tliiB  line,  and  two  Uroeetonce.  These  limt'etonee 
oro  tba  most  constant  elctneuti)  in  tlie  Boction,  and  will  be  the 
mott  aseAi)  f^idca  to  any  one  etndjing  locally  or  generally 
the  geology  of  tliia  diBtrict.  Of  these  tlm  lower  is  generally 
bine,  oflon  flinty,  and  ii>  associated  with  a  band  of  iron-ore.  Tn 
TTortem  Pennsylvania  it  is  the  "ferriferons  limestone"  which 
occurs  between  (.■oal-beds  B  and  C,  and  where  it  ie  overlaid  by 
linn  bubr«tone  and  iron-ore. 

The  Bofond  or  upper  limeelone  is  always  lighter  in  polor  than 

tbu  first,  from  which  it !»  Mparatod  by  from  3U  to  lOU  feet,  and 

it  i*  OBunlly  designated  the  gray  limestone,  and  in  Columbiana 

County  the  white  limfKtonc,  fix>m  tlic  comparative  whiteness 

of  llio  iimo  inado  from  it.    It  ie  xn^ible  almost  iminterrttptedly 

boui  the  banks  of  the  Mohican  to  the  Pennsylvania  line.     It  ie 

titoktcd  between  coal-eeame  C  nud  D,  re  wo  shall  doeignate 

IWra,  or  No«.  i  and  5  by  Prof.  Newberry's  iionienclaturQ ;  that 

i,ni(l  No.  4,  or  C,  lieB  between  tlie  two  Umestonea.    Tbera  is 

in  Ohio  another  llmcitone  over  oofl]>«cain  No.  7,  in  the  Barren 

VetmreA,  bnt,  though  aometimea  ten  feet  in  thicknciiit,  it  ie  not 

•ooQEtant  as  the  blue  or  gray  liinciftonc-£,  covers  a  much  more 

IniiKd  area,  nnd  in  tliercforc  a  Icsh  valuable  guide.    Eneli  of 

tlxu  limestones  baa  «  coal-seam  under  it,  often  in  immcdiato 

MUtrt,  but  »>methne«  aeparntcd  from  it  by  a  few  feet  of  sliale. 

In  till!  »iitthern  and  eaetem  portions  of  the  Oliio  coal-tield,  and 

00  Yvllow  Crook  in  Joftbreon  County,  and  Uienee  flouth,  thero 

•»  »eTeml  other  Hmcrtonea. 

iTii'  following  general  section,  furnished  by  Pnif.  New. 
Ixny,  will  B<;rve  to  illiiblrale  the  eoinposition  of  the  Coal- 
lltMin*  of  Ohio.     The  letters  and  Ponn#ylvauia  names  b 
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pfuvntbcsos  lutro  beeo  addiid  to  deognsle  the  oomspond 
beds  io  tlwt  Sutc  Mid  in  Virgiiiii) : 
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The  intervals  between  the  cmiIb  in  tho  abovo  section  vny^ 
greatly  in  different  parts  of  tho  ooal-flcld ;  for  exninide,  l>etwt*». 
cools  iio.  6  tiad  No.  7,  from  50  to  100  feet ;  Itutwoim  coals  No. 
5  and  Nd.  9,  trom  30  to  60  feet,  where  botlt  iire  preseut,  Oa 
tiie  weet«m  margin  of  the  eonl-field,  coni  No.  6  is  generalt^ 
wnntliip,  and  the  iu1on-i»l  between  Ko.  4  and  No.  fl  i-  reduced 
from  lie  eastern  average  of  100  feet  to  86  foot.    Between  conlfr 
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No.  i  uad  No.  3,  tliti  intcrml  vM-ics  from  SO  to  $0  fc«t,  coftl  Sft 
and  Himctiriiv!)  atiothor  iMii  sfiam  ooming  in  vrbero  tlio  lii 
etDiios  are  most  widely  i^L-paniU»l.  The  intervals  between 
No.  S  «ii<l  Xo.  9  ia  much  moru  constant  than  between  Ko.  3 
.in<l  No.  1,  tlie  kttor  interral  aometimeo  Tarring,  williin  a  few 
biiiulfud  yards,  SO  feot,  this  variation  being  mainly  due  to 
wuvos  in  tb«  lower  untn.  A^liore  the  more  ooiutant  ooals  are 
moat  n-idoly  toparatei),  intercalated  Beams  often  conio  in,  and 
aoiDotiiDee  iioc[mru  coneiderablu  local  importance. 

Tb«  iron-oro  Iiorizotix  iu  tiio  above  section  aro :  1.  That  of 
t]i«  liliu-k  iHind  over  Ko.  7  ;  this  black  band  is  locally  replaced 
Kv  nkxliilar,  calcareous  ore — " Mounlain-or« " — or  by  "Kidney" 
>ruii>orc,  all  giving  way  in  places  to  a  bnff  litnostouo.  3.  A 
Ikiiiiil  uf  nodular  ore  over  So.  5,  beet  marked  toward  the  west. 
3.  XoKlnlnr  or  plate  ore  on  tlio  gray  liiiic^tonc.  4.  Modular 
or  plato  ore  on  the  blue  limestone,  best  marked  and  very  con> 
apicuonti  toward  llio  eoet.  6.  Over  tho  conglomerate  und  nn- 
tJer  coal  Ku.  I,  boot  marked  toward  tlie  toutli  and  wcait. 

The  relations  of  the  coal-eeams  above  Ko.  8,  to  those  of 
Pennsylvania  and  West  Virginia,  liare  yet  to  bo  determined. 
No.  -,  it  lite  Pittsburg  «eam. 


^^  Seatru  <if  thd  Lower  Oiwtp  of  CoaUf  a»  detcrHed  by  Prqf, 

Jfeuberry. 

24ortb  of  the  National  Bead  wo  have,  in  Ohio,  below  tlie 
^MrrcD  Hcdsiirui),  from  dx  to  eight  workable  seams  of  ooal, 
"'niiin^  what  IS  known  aa  the  lower  ooal  series.  An  enumera- 
^■uu  i>f  tliMo  IxkIs,  with  a  few  not«a  dcecriptivo  of  the  changes 
Olj^Msrvcd  in  tracing  tliera  along  100  mile*  of  outcroi>,  will  per- 
*^]MM!rve  to  give  a  clear  idea  c^the  composition  and  »tructuni 
^*'  the  coal-mcasiiros : 

Coal-mtm  Jfo.  I.  (A.) — This  is  the  lowest  team  of  the 
*f-riw  in  Ohio,  and  \a  that  l»e*t  known  as  the  IJrior  Hill  or  Ma- 
li...,;,,.. Valley  ooal.     It  is  now  regardi-d  uit  the  mo«t  v.tluab1o 
lit  in  iho  State,  from  tlio  tuA  tiiat  in  many  loi-alitio«  It 
■1  L'.     (  ti  "  '  'lees,  of  remaricable  purity,  and  well  mUptud, 
ui  lii.  r^u  ,uw,  lo  the  emeltiog  of  inni-orea.     It  is,  iudtwd,  a 
l^Epiial  funiiM»eoB),  and  forms  the  fuel  by  which  fully  half 
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the  iron  prixlaced  ia  the  Stat«  Is  mamtbctorud.    tJi        

Ijr,  tiiU  is  KD  excccdingljr  im^ular  twaui,  and,  over  a  iupjl 
of  tbe  r^oQ  where  it  ut  due,  it  U  fband  to  be  wantitij;. 

This  pfx-nliarity  is  owing  to  two  cMisec,  viz.,  ll  wh  fl 
first  B«cuniul«tioo  of  carboiuoeous  tuatter  in  tbe  great  peafrbl 
that  rabseijueatly  became  oar  ooal-baein.  As  a  oooseqnau 
it  occupies  odIj  tho  lower  portions  of  tbe  irregular  bottom 
this  ba«in,  and  wss  never  (Jepo«ited  over  tbe  ridges  and  bn 
mocks  >nrhicb  fringed  tbe  margbe,  or,  as  islands,  dotted  ths  i 
face  of  tlie  old  coal-mareb. 

The  second  caiue  of  itii  abeence  is,  that  it  is  oTerbiJ 
heavy  slrttu  of  sandstone  which  were  once  beds  of  sud,  Uai 
ported  by  currenbt  of  water  in  rapid  motion,  and  these  ciukb 
have,  over  coDaiderable  intervals,  washed  away  tbe  coal  and  li 
in  its  phico  sand — now  eaadstone — resting  on  the  lower  ntkt 

1  have  traced  tho  ont«rop  of  ooal  Xo.  1,  iVoni  the  XatMi 
Boitd  around  to  tbe  Pennsylvania  line,  and  have  evidena 
its  being  reached  by  boring's  at  wveral  places  fir  in  the  latMi 
of  tho  cool-basin.  In  the  Mahoning  Valley  ooal  Xo.  1 1 
its  beiit  devolopuieut.  It  is  hero  very  oompavt,  wtvking 
large  blocks,  t>oiii  irhich  fact  it  has  received  the  name 
"  block -coal,"  and  ia  remarkably  pure,  as  demonstrated  by  A 
following  analysis : 
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As  shown  by  its  lai^  percentage  of  carbon,  tlic  beitiil 
power  of  tho  Brier  HiU  ooal  is  great.  It  is  also  open-buninj 
in  virtue  of  its  laminated  stmctiire,  and  is  ibo  only  fnel  latAa 
the  fnniaces  of  tlie  important  iron-diatrict  of  tlie  Malwnaii 
Valley.  Ii  is  also  extensively  employwl  ss  a  famaofrfuJ  U 
Cleveland,  and  is,  in  fact,  tbe  basis  of  the  great  iron  iudiuB} 
of  Xorthem  Ohio. 
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Id  Geaagn  Comity  tlie  Erier  Uill  coal  rctclics  as  far  north 

iBirnon  and  Newberry,  but  only  iu  a  narrow  strip  and  de- 

LediElande,  Mid  is  there  thin  aud  of  little  or  no  valuo.     In 

CVtinty  It  lit  nbo  generally  thin  or  wanting,  but  hi 

1  are  concealed  by  heavy  beds  of  drill,  and  it  will  pi-ob- 

be  found  of  fpwd  tbioknc««  in  many  places  whoro  it  is 

I  now  sospected  to  exist. 

In  Summit  County,  coal  No.  1  thickens  up  again,  locally 
rsttdoii^  dimcDsionu  of  from  tlircc  to  »i\  foot.  It  lies,  how- 
Icfcr,  in  a  scries  of  bnaina  often  of  limited  extent,  but  it  occupies 
Bj  half  the  southeni  portion  of  the  county  in  the  towusliipii 
[tf  Tallmadgc,  Coventry,  Springfield,  Franklin,  and  Urecao. 
taleo  reaches,  in  a  narrow  basin,  so  iar  into  Medina  County 
I  its  northwestern  outL-rop  is  within  eight  miles  of  Medina 
In  Summit  thin  coal-i-eam  is  generally  somewhat 
bituminous  than  in  the  ilahoning  Yalley,  breaks  mure 
Jarty,  and  has  less  of  the  block  cliitrnctcr.  Those  physical 
an:  B»«ociat«d  with  a  clightly  ditlcrcnt  chemical 
ition,  as  is  shown  by  the  table  of  annljses ;  but  oc- 
Ickonlly,  as  at  Johnson's  shaft,  in  Fraukliti  Township,  it  ex- 
'idliti  almost  precisely  its  prevailing  character  in  Mahoning 
bCmnty.  There,  as  farther  eastward,  it  is  generally  an  excellent 
|(ul,ud  is  (lestiued  to  contribute  much  more  largely  than  it 
I  bi  yet  done  lo  the  enrichment  of  Akron  and  vicinity,  by 
l&miilking  an  abundant  supply  of  fuel  adapted  to  all  forms  of 
iMaotutoring  industry. 

From  "^Vadsworlh,  Medina  County,  the  western  line  of  out- 
Jtnp  of  coal  No.  I  pursues  nearly  a  southern  course  to  Fair. 
[jteir,  in  Wayne  Connty,  where  it  crosses  the  line  of  the  Pitts- 
|,  Fort  Wayne  &  Chicago  Kailroad.     At  Clintou,  Fulton, 
lUassillon  It  i»  extensively  worked,  and  the  mines  in  this 
so|^)y  a  large   amount  of   coal   for   the  Cleveland 
as  well  as  for  iron-making,  aud  other  industries  at 

Fmn  Massillon  to  the  Ohio  Itirer,  along  its  line  of  outcrop, 
1^1  Ko.  1,  as  a  general  rule,  is  of  little  importance.  It  appears 
Wvorknblc  thickness  at  frcqueut  intervals,  but  i»  goncruUy 
InoD,  of  inferior  quality,  and  oftener  absent,  or  present  as  a 
Itneretntce. 
31 
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At  Spcnoer'a  Mill,  in  Holmes  CouiitT^  eonl  Ko.  1  li  finr 
feet  in  lhickiic-i»,  RnO  at  Hevoral  other  places  in  tliiti  vii-initjii 
from  two  to  three  feet  tliick.  Tbie  is  nleo  tlio  niiitii  wtirkcd  tt 
Mflit's  miiiu,  two  miles  north  of  Niipolcon,  where  U  ia  xiitt 
feet  tliick,  fiml  of  excellent  qnality;  fill  that  it  dettervealoW 
ennnicratrd  atnong  the  elements  thnt  coinpoKV  tlio  t^mli 
wealth  of  ilii»  richly -endowed  countv ;  but  It  ia  hero  saifWNd 
In  v*1iie  bv  ncnie  of  the  OTcrlyinj^  eeeins.  Its  line  of  milcnp 
hns  not  been  curefully  examined,  but  it  U  nppiireDtly  ofw 
grcAt  viiliie  in  M\y  locality  between  Holme*  and  JackaiP 
Counti^.  In  Jnckson,  and  thence  eontliward,  it  ivgaiDstenfr 
thing  of  its  traditional  chnnicter  and  value,  uud  is  toamwbtt 
cxtennively  nitned  and  used  a«  a  fimiAce-coal. 

From  tliefto  and  other  ficta  which  Irnvo  como  to  my  knowl- 
edge, I  feel  jtistilfed  in  saying  that  the  i»nntry  jiu>t  aJutt 
T^&x  Lisbon  i^  nndei^nid  by  an  important  hii-nin  of  Drier  HBI 
coal,  and  lliis  at  such  a  dcptb  that  it  ntn  bu  worked  bTMhtfbin 
the  valleys  with  scaroiOy  more  trouble  and  oxpenw  than  tfangb 
It  cro]>pcd  out  at  the  Burfaco. 


Coal-Kcam  Xo.  2  lies  from  40  to  GO  fe«t  above  N4.  I*  ia 
the  region  where  It  Ib  best  developed,  i.e.,  in  the  rallcffi' 
the  Killbnck,  Ilolmcfl  County.  Hcit  it  is  a  canncl-coal  (SW** 
bridge's),  fi-om  two  to  eight  foot  in  t1ii(;kne«t!.  All  around  Ibt 
m:irgin  of  the  cofll-basin  a  thin  coal-aeani  markti  tliia  ]wfit6n^ 
but  it  is  not  conetiintly  present,  and  is  mncU  more  impoitnt 
in  Holmes  County  llinti  i-lw>whcrc. 

The  Strawbridge  coal  woidd  be  generally  ebsecd  m  a  coomI 
bnt  it  diO'ers  considerably  in  cbemieal  eoinpo«ition  from  taoA 
canncls,  nnd  is  more  like  wmc  of  thOM  known  m  "  *>|ilint-cosl« 
In  England  and  Scotland.     It  has  the  stnietiire  nml  ae{>eet  t4 
cannci-eoal,  but  hns  60  large  a  percenLtgo  of  fixed  fir' 
eo  little  volatile  matter,  that  ft  in  apj'liciiblo  to  ipiile  .->  ' 
class  of  uses,  Tlie  Stmwbridge  coal  baa  m  gre.tt  hcnting  powi 
as  almoet  any  of  our  coals,  and  would  serve  nn  excollcnt  pi 
pose  as  n  furnaco>fucl,  if  it  contnimxl  lom  sulphur.    Thin  ! 
gredient  would  preclude  its  uite  for  the  mauufnctnro  of 
even  if  it  were  not  true — e«  tt  is — that  it  coutaiua  lew 
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iiin  Ute  "  Crier  IliU,"  wlilch  is  gcnonilly  n^rtled  as 
t "  of  our  coaU,  It  will  Borvtt  a  good  purposo  u  * 
1  fuvl,  tlicitigli  tlic  volume  of  a^i  it  producer  will  bu,  to 
iiteiijMfrable  objection  to  it.  In  tfais respect,  however, 
tnpiro  favorably  with  iimny  of  our  Ohio  cnnuclK.  u 
traI1,y  contain  nearly  ns  much  aah.  I  fonnerly  made 
pf  nil  the  (.-a  till  el-coals  tlivn  knowu  in  Oliio,  .iii<l  found 

I  contaiiiod  lew  th^n  10  jwr  cent,  of  Aah.  Tim  Kliiit 
iiitaiiis  12  per  cent. ;  tlio  pure.'.t  of  tho  Walhonding 
osliocton  C'^iintr,  conulns  10  por  cent. :  the  Cimfifld 
)ui  II  to  19  per  cent. ;  while  vnnncl  iVoni  Dnrlinf^lun, 

of  tho  lino  of  Pennsylvania,  eontains  from  28  to  ii'i 
of  earthy  niattvr,  and  >in  avcragi;  of  35  per  vent.     Tlio 

II  U  DOW  largely  mined  ati<l  aohl  at  a  price  but  little 
at  of  our  host  varieties.  The  Strawhriilgo  has  much 
eating  {H>wcr  than  the  Darlinf^n  coal,  and  ougiit  to 

at  least  an  oqual  price, 
rue  application  of  conls  like  tlio  Strawbridge  is  to  the 
II  of  fcleatn,  c*.pctially  in  locomotives.  Having  no 
to  ciUe  in  the  lire,  and  hiiniinf;  as  freely  rind  with 
Uttlo  smoke  as  wood,  snch  coal  can  bo  used  in  a  looo- 
Iginc  almost  without  clumgu  in  llic  f)ri>-hox.  For 
it  tnatters  little  whether  tlie  i>eroentage  of  earthy 
n  little  greater  or  luss,  as  tito  ashes  are  so  readily  dU- 
titn  the  funiaec. 

Coal  JVb.  3  (B). 

loal  underlies  the  lowcror  blue  limestone.  It  i»  almost 
re  of  workable  thiekaesa,  i.  e.,  from  three  to  aix  feet. 
lo^o'a  in  Woetora  Holmes  Coimtr,  it  ia  csnncl,  three 
U  good.  At  I>af^n's  mine,  Knox  Towushij),  it  ts 
hick,  in  nearly  two  oqiul  bonchi»,  ono  hitnminoiia, 
'  cannel.  In  Salt  Creek  Townaliip,  Holmes  County, 
foet  thick,  hituininotis  in  places  in  two  bcnchea, 
by  two  foet  of  firc-<;lay,  in  others  without  partings. 
IIh  south  of  UaiK>tcoii  it  sliows  three  feet  of  coal,  >n 
ichce  of  one  foot  each,  with  partiujr^  of  tlrc-clay  of 
iiJmeM  het^i-eea  tliem.  On  the  eaat  side  of  the  Kill- 
iMlwuiv  XuvruBhip,  it  is  true  cannel,  said  to  be  eight 
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Toot  tliici:,  but  not  worked  or  ho  exposed  that  its  rntso  ma  be 
determined.  Northeast  of  Millcrabtirg,  st  Mael'it,  CViDItf't, 
HDd  ClinmLcrsV  ininc»,  it  U  a1>oiit  four  feet  tliicic,  seini-<«uicl, 
good;  nt  Ilargnr'ii  Milt,  eastern  part  of  Holmes  Cotmty,  Hre 
feet  thick,  part  canoel,  i>art  bituininoiis. 

In  Start:  Coonty,  coal  No.  8  is  known  as  the  "  limeslcw 
vein,"  xnd  is  worked  over  a  large  area.  About  Canloii  md 
north  to  Grecntown  it  is  from  thrc«  and  a  half  to  four  feci  and 
II  hiilf  iJiick,  a  tender,  caking  coal  of  medinm  qoalit^v. 

In  ('oHhocton  Connty  this  warn  of  conl  animrcB  ununalim- 
portanc«  in  Bodfunl  and  Jefler»on  TowiuliipR.  It  iilieivMn- 
ncl,  and,  as  wc  oOcn  tlnd  thin  bed,  divided  into  sererst  bcuflxi. 
IlA  maximum  thickness  is  sevou  feet,  and  tho  beet  portions  tn 
as  pure  as  any  nnncl  I  have  eecn  in  Ohio. 


Coal  So.  4  (C.  Eittanning). 

Coal  Tfo.  4,  lying  below,  and  No.  K>  above,  the  BTajrHMte 
etone,  can  be  almost  always  found  when  >u>itght  nt  the  F'4'^1 
horizon,  but  in  Holmes  County  they  aro  Ihin  and  of  little  nlns. 
Itoth,  however,  boi-omc  much  more  iiii{)ortAnt  in  passing  toitu^ 
^e  east.  In  Holmes  Coonty  eoal  Xo.  4  is  not  conntanlly  pm- 
cnt,  and  nowhere,  that  wc  have  observed,  does  it  exceed  W 
feet  in  tliiclincw. 

In  the  valley  of  tho  Little  Bearer  above  Now  Lisbon,  (Oi! 
Ko.  4  is  seen,  n  few  indies  in  thickness,  buried  In  a  musofbi- 
tumiuoiis  shale.  At  I^tonia,  where  tlio  Xew  Lisbon  Rail'Md 
crosses  the  Pittsburg,  Fort  Wayne  &  Chicago  Railroad.  5*  ■* 
is  a  bitnminotta  eonl,  two  and  a  half  feet  in  thickness,  rcmsHn 
biy  free  from  sulphur  and  ash,  in  fact  nuc  of  the  purest  coel*  ■■> 
the  State.  Here  it  is  extensively  cokcJ,  and  fnmiabcs  iholW 
used  in  the  succesai^l  iron-works  In  tliit  locality.  Still  fnrther 
north,  in  the  edge  of  Canficid,  Mahoning  Ci>unty,  this  lOim  rf 
coal  is  two  and  a  half  feet  lliick,  tho  upper  six  inches  bMsm^ 
nons,  the  lower  two  feet  cannel.  At  Wclniorc's  mine,  in  Out 
field,  it  is  five  feet  in  thieknc^  nil  cannel  of  good  (iiiaEf; 
Near  Fnlcstinc,  and  .it  DuHinglon,  Ponnsylv.inia,  tliU  if  '': 
"  Dnrlin^on  cannel,"  fh>m  8  to  13  feet  En  thickness,  but  to' 
taining  a  hirge  perccnto^  of  ash.    In  the  rallvy  of  the  Utt- 
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jnst  below  Nev  LisboD,  coal  No.  4:  is  reprcsMinled  by 

(bet  of  bituminous  elialc. 

Wherever  assuming  tlio  canncl  diameter,  tin*  conl-scim  htw 
I  large  percentage  of  ash,  and  sW  contaias  tbo  remains  of 
btia  nod  uolluske,  thiie  illustrating;  tlic  truth  of  tbc  cuncln- 
|on8  to  which,  from  these  and  otlicr  facts,  I  wns  years  ago 
kl,  viz.,  tlint  cannol-coal  owes  it4  peculiar  character  to  the 
Ir^  amount  of  water  in  which  the  oarbonaocoiis  matter  it 
ftntaine  was  euependecl;  that  it  was,  in  fact,  formed  in  the 
pen  bgoune  of  tbo  coal-iiuirebv«,  where  the  Bofter  portionit  of 
fagotable  lisfliie,  perfcctlj  macerated,  accumulated  with  more 
f  leas  transported  sediment  and  mingled  with  the  rcmaiiia  of 

Pic  aninialt. 
Colli  No.  5  p,  Lower  Freoport). 

,  This  conl-ecam  lies  above  tlic  gmy  limci^tonc.  lo  Uolmos 
ltd  Tuicnniwas  Counties  it  is  nircly  more  than  two  feet  in 
Ucknese,  and  is  therefore  of  comparatively  little  value. 
I  Near  Zonr,  in  Tuscarawas  County,  coal  No.  5  crop*  out  in 
IgrcaU  number  of  localities,  and  becomes  of  much  economical 
k)portanc«.  It  is  largely  mined  at  Mineral  Point,  where  it  is 
^roo  to  four  feet  thick,  underlaid  by  a  valuable  hard  Hrc-elay, 
ifier  passing  Hanover  Summit,  where  it  is  covered,  we  have 
Uw  valleys  of  Yellow  Crock  and  Little  Beaver  an  important 
^^oam  beneath  the  white  huiciitone,  and  which  \i  probably 
Icntical  with  Coal  Xo.  h,  of  the  western  counties.  This  is  the 
Jtoger  vein  "  of  the  Yellow  Creek  Valley,  and  the  "  Whan 
Mm''  of  iJio  vicinity  of  New  J.ii.boii.  The  "Roger  vein,"'  on 
[ollow  Creek,  is  three  feet  in  thickness,  a  caking  coal  of  fair 
polity.  The  "  Whan  coal "  is  ihroo  to  five  feet  in  thickness, 
forking  Urge,  and  free-burning.    It  has  much  the  appearance 

Sllto  Brier  Ilill  coal,  but  contains  a  larger  percentage  of  vola- 
e  nutter  and  more  sulphur, 
\  Jn  the  vtcjuity  of  Millcr«bui;g,tho  distance  between  the  upper 
^blono  and  coal-scam  Xo.  C  is  in  some  localities  as  tittle  as  25 
{Hrand  so  coal-seam  occurs  In  this  intervaL  Going  eastward, 
QiD  Itniestono  and  sandstone  over  No.  (t  become  more  widely 
ated,and  nbout  Uincml  Point,  in  Tuscarawas  County,  this 
f  is  wmcthing  like  TO  feet,  tilled  with  argillaceous,  ol^on 
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bitatninous  shale,  in  which  nt-o  three  seams  of  coal,  tho  npi 
most  (coni  Xu.  tt)jiit.t  under  the  vrtntlHtoikc ;  (lie  Moond,  1 A 
18  ia<-heB  thick,  2j  foot  below,  an  iiupiiro  nnd  n-ortli)eea 
ncl ;  tho  luwc»t,  fonr  foot  thick  (!iU  fcot'Iovrur),  s  rorjr : 
briglit,  and  excellent  coal,  containing  too  much  iiilpliiir  itnd 
tiiudi  volatilo  matter  to  be  ndrnntageoiisl^  ase<l  aaa.tarm.9ga 
coal,  bat  very  free-burning,  and  highly  valued  ne  a  eloauiH 
This  ).t  known  »a  tlic  "  Nowberrj' ''  coal  at  Jkllncral  Point, 
is  worked  at  tho  mines  of  Mr.  Uuldea. 


Coat  ilr'o,  0  (E.  tTpper  Freeport), 

Tliis  U  one  of  the  most  interesting  and  iniporWnt  n»  Iris 
the  scries.    It  lies  iindvr  the  "  Mahmiing  «Lu<l«tono"  and       o 
the  upper  of  the  two  limestoacs  before  Peferrc<l  to.    Un^^  i 
wc-Htcm  fiidc  of  Iltdnics  Comity  it  liaa  a  thickness  of  two        fe' 
Neiir  MiUcrnburg  it  i»  the  coal  rained  by  Judge  ArRior^ 
Saunders,  Day  &  Chattuck,  tlio  Ilohnes  County  Coal  Comi- 1  -  '^ 
etc,  18  from  live  to  six  feet  in  thickness,  generally  hi 
benches  separated  br  a  slate  p>arting.    In  the  inhie  of 
Saundera  tbe  coal  ts  in  three  benches,  the  top  1ft  inehe^^"t 
middle  two  fuet,  and  the  bottom  18  inches  in  thickness. 
Jud^  Armor's  mine,  a  balf-mile  noilh,  tliere  are  but  two 
es,of  nearly  throofceteachjaadmuohnUkein  quality.  Tli 
of  this  mine  may  be  considered  ty^oal  of  the  scam — brea 
irr^nlarly  with  broad,  smooth,  blaeki  resinous  sur&ccs, 
tender,  and  containing    coneidetable  sulphur.     It  b  hi.^^"^ 
cementing  In  olinrocter,  and  make*  a  bright  and  liandsomo  ^:^ 
if  properly  treated,  but   such  as  holds  too  much  snlplia-V'' 
make  it  popiibr  as  a  funiaco-fuol.    Tho  ftults  of  this  coal    ■*■" 
be  almost  fwmplotely  correelcd  by  wasliiug.    This  will  ivnJ*™ 
nearly  all  tlio  sulphnr  ond  the  slate  tltat  comes  from  llio  f»i*rt- 
ings,  and  will  make  it  possible  to  produce  from  it,  at  sninll  f*' 
pcnsc,  a  L'oke  which  will  be  first  cla-ss  in  quality.     This  coaI  >■ 
much  liked  for  tho  goncrstioi)  of  steam,  and  is  tho  type  o(  * 
**  Dteaiiiboat-coal "  on  the  Ohio,  wlicro  tlio  draft  lu  tho  nim"'* 
js  »o  strong  that  an  ndhoairo  oont  ia  preferred. 

In  Tuscarawa*  County,  wnl  No.  C  is  seen  in  all  tho  li»'^ 
about  Mineral  Point.  It  is  but  little  worked  tUoro.  but  i»  *** 
eoal  mined  by  John  Bltck,  uu  tho  south  eido  of  Uuff'e  B*^' 
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Xt  luu  nlso  been  wrtrkvil  fiii'  nian  v  years  on  tlio  /^oar  Kiirimcc 
iMopcrtr,  on  tlio  i)avv  and  Uolmea  tanus,  at  Mineral  Point 
SlitittD,  anit  nt  Ilio  Tunnel,  tliroti  milca  ulwro.  Iii  nil  blih  ri;- 
.^ioti  it  is  front  tlirx't;  and  *  lialf  to  four  feet  tliirk,  n  caking  coal 
of  nodiuui  qunlity.  In  tlio  valley  of  lliu  Coiiotton,  at  New 
C^iborlnnd,  it  li  tivo  tail  tliick,  tbo  upper  bench  grxuttty  im* 
proved  in  ((iinlity.  From  ttits  locnlity  it  tbtckcns  going  east, 
will  liu  liecii  oiwiiod  at  KOiiie  jwinU  iii  C«n-oll  Cuiiiity,  wliero 
it  u  Bcren  (eet  tliick.  In  tlie  central  {Kirtions  of  tlm  coimtjr  it 
lies  too  deop  to  tw  readied,  as  tliu  Uarren  McHsurce  with  their 
ml  bIuiIu«  fonn  tlic  nuHitoft-rocks. 

In  Houtlicrn  Tuscarawas,  and  in  Coshocton  County,  tliia 
Beam  fiiniitlics  nioet  of  llic  t-oal  mined.  It  >i>  Ike  «.-ani  worked 
%t  Coal  I'tifl,  l*"rt  Wiisliinglon,  Trentonjetc.  Iii  tliU  region  it 
nages  from  three  to  six  feet  in  tliickncss,  and  vories  considera- 
bly in  pnrity,  bnl  htLs  a  prcvnilinj;,  I  may  nliiius-t  eay,  constAllt 
citaractcr  nt*  a  tender,  adlic:iive,  hut  ''strong"  and  valtiable 
ooat  It  18  well  nditptc'd  to  the  generation  of  elcam,  and  ita 
bwt  vaHcticA  arc  preferred  to  any  other  Ohio  coal  lor  black- 
amltlu'  u»c. 

In  the  valley  of  Yellow  Creek,  1"  miles  north  of  Stcubcn- 

villc,  coal  Nn.  tf  iii  the  "  lUg  vein  "  of  Salincville,  lUmmonds- 

ville.  fttitl  Linton,  and  rnn;;cs  from  four  to  seven  and  n  half  feet 

in  tbickncfiB.    It  is  aUo  tbo  "  Big  vein  "  oi  the  Shelton  and  Ar- 

ler&nuii,  near  }\cv  Lisbon.    Throughonl  th>i«  re^-ion  ic  yields 

aliijuhly-bitiDiiinoiit,  enkingcoal,  containing  too  iniuOi  i^iilphiir 

to  bo  UAcd  for  gas,  but  destined,  when  washed  and  coked,  to 

pUy  an  important  )>»rt  in  the  futuro  industries  of  tlits  romark- 

My  rich  distrii:t.     Enst  of  Xew  Lisbon,  coal  No.  6  ia  loss  thick, 

hot  purer.    It  is  Dyke's  Coal,  on  C«mp  Run,  tlio  coal  of  tbo 

CarlNHi  Hill,  Rucm  Valley.and  other  mincK  near  P.-tlcstlae,  and 

iitlie  "  tjjipev  /""feejutrf:"  coai  of  the  Ponnsiylvnnia  geologista. 

Tbo  foro^iiig  complcto  the  lower  ooal-measurcs. 

Coai  ITo.  7  (/*,  in  tA4  Barren  Meatuiw). 

TUlg  cnnl  lies  in  tbo  lopa  of  tlie  liighcat  liilU  in  the  western 
|Mit  f>f  n<ihii(iH  Conntr,  where  it  is  known  as  the  "Taylor 
floal,"  ii  from  four  to  «ix  feet  in  thtckncaa,  oiK-n  bunting,  and 
rovf  paro.    Unfortunately,  the   area  it   ocouptoa    is   smalt. 
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Tbmaglioiit  moftt  of  nolmco  County  it  Is  either  wholly  cat 
ftWA}-  or  left  Id  the  Eunimits  of  the  hills.  In  the  Fnirticld  HiBi 
of  Tmcarawiis  County,  wliich  reacb  u]i  to  llio  llarren  Coil> 
M«aHiirc6,  it  is  three  to  threo  and  a  hiUf  feet  in  thiclniea^itf 
rather  poor  qiiiility.  It  bens  underlie*  tlic  famoiu  DLnck  Bnd 
ore  of  thnt  <IistriL-t.  At  SaJinevillo  it  i«  tbc  "i^trip  vcia;"  on 
Lower  Yellow  Creole,  the  "  Cumberland  "  or  "  Groff  vtbt." 
In  ino«t  of  Columhiana  County  it  is  «>nf{no(l  to  tJw  lii^mt 
lands,  and  ijt  little  worked  ;  but  at  Palestine  it  is  tlie  ooal  niMl 
by  Burnett  &  Joy,  and,  like  most  of  the  twals  of  that  tidaSltj, 
is  of  excellent  qiuliiy.  It  le  the  Elk  Lick  coat  of  SoouMt 
County,  PennHvlxiitia. 

This  is  the  highest  workable  seam  of  coal  in  Ohio  belnw  tin 
PittJiburg  bod,  altbougli  a  thin  E«uin  (G),  Htinctinu'S  two  feet  in 
thickness,  is  found  above  it.  It  is  overlai<t  liy  the  great  tnlM 
of  colored  sliales  which  form  tlie  Ban'on  Ot>al-Hon«urcs,  aad 
which  romi>o.«c  (lie  tops  of  the  hills  bordering  YuUow  CraeVi 
extending  tlionco  southward  to  Marietta. 

27ieir  I'gefvl  Qualiiies. — With  the  exception  of  the  Btfer 
Hill  coiil,  there  is  probnhly  no  ecnni  wbicb  along  ita  outero|if 
north  of  the  Xational  Itond,  will  supply  a  first'«laM  funtsc» 
coal.  The  coal  of  the  upper  scams  is  nhuosl  anivcreall 
conenling  in  ehnracter,  furnishing  a  fiiel  in  tusiiy  ituttiiDca 
well  adapted  to  the  generation  of  steam,  and  for  Iho  paddliaj; 
fumnci*,  but  such  as  can  onlr  ho  used  iu  the  hbifit-fumaeo  afla 


being  colied.  In  several  localities  these  caking  coals 
enfficicntly  pure  to  bo  nsod  for  the  m-inufacturc  of  gas — u 
IlammoQdKvillc,  Palcatinc,  Lctonia,  etc. — but  the  quantity  of 
sntpbur  whieh  they  contain  is  generally  so  largo  lliat  they 
require  more  purification  tbau  van  be  economically  ellvctcd 
It  should  not  be  inferred,  however,  from  these  remarks,  tlut 
the  immcnGO  store  of  fossil  fuel  contained  tn  the  rvgion  und 
CORsidcrsI ion  is  of  such  quality  as  not  to  be  tuofully  employed 
in  the  arts ;  but  it  is  neceasary  that  some  process  eliould  bg 
adopted  for  freeing  our  conls  of  the  sulphur  by  which  they  a: 
BO  generally  contaminated  before  they  will  Ijocome  Etrailabl 
tor  llic  most  important  uses,  and  before  their  full  value  will 
dereloiicd.  Here  is  a  field  where  iDtclltgenco  imd  cnlerprisi 
aro  capable  of  producing  rciullsof  the  very  liij;hei^t  tin[>ortanc 
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e  rcHidents  of  tbis  regrion,  but  to  the  Stnte  at 
By  the  intrcxluotiou  of  tbu  iiuprovtx)  proccesee  of  ooal- 
vuhing  and  coking  nov  in  constant  use  in  many  p«rt8  of  tlio 
Old  WoHd/theso  cnalg  may  bo  nude  to  produce  a  fnrnace-fuel 
qollo  c<]nitl  in  value  to  our  hcist  opon-huming  cuitk.  I>r. 
Vmberry  does  not  liesitile  to  predict  that,  wtthiu  a  I'eir  vgats, 
thii  rcfpon  will  be  dotted  over  with  fttrnnces  supplied  n-ilti  fuel 
prepaml  in  thio  way, 

"nie  cannel-conlii,  which  abound  in  our  coal-ineasures,  all  con- 
tain u  touch  as  10  per  cent,  of  neb.  Hut  for  this  they  coiiht  prob- 
ably bo  transported  to  New  York,  nnd  compete  with  the  Kiiglieh 
CHiiel,  whidi  is  there  the  favorite  and  faehionable  houflebohl 
Aiel,  nod  which  BelU  for  from  $^0  to  $^  j  per  ton.  But  the  Wigan 
Engliib  tnnnel  Itn«  only  about  tiirc«  percent,  of  ash,  and,  while 
the  diffcrcaoe  between  the  beating  power  of  the  two  varieties 
!■  not  ffTcat,  the  volurao  of  aali  lell  by  our  coals  would  be  re- 
garded tm  nil  insurmountable  objection  by  those  who  uiie  the 
English  cannol,  not  only  for  its  cheort'uloctc,  but  its  cleaulinoEe. 
Onr  cniincl-coalD  supply  h  lar^  volume  of  the  best  iUunii- 
sating  pu,  and  thoy  will  doubtlcaa  bo  somewhat  iiticd  for  this 
porpoee  in  the  future,  hut  the  coke  made  from  them  is  of  in- 
fyri<yt  qitaliry,  nnd  uny  couitiiienible  perccntapo  of  it  would  im- 
pair the  value  of  the  coke  produced  in  the  retorts  of  the  gM 
oompiBoios;  and  this  goes  far  toward  paying  the  cost  of  the 
ooking  coals  tliey  use.  In  my  judgment,  tlie  bc»t  use  to  which 
onr  eanncl-coals  c;m  bo  applied,  at  prcsout,  is  for  fuel  for  loco* 
notiree.  Uuniing,  as  the  canncU  do,  so  much  like  wood,  they 
OB  be  Uiod  in  onlinary  loramotirc-furnaeeii  with  little  or  no 
change;  and  m nee  their  he.it ing-puwer  ts  twice  that  of  wood, 
tti  ihcy  crop  ont  along  iho  lidoa  of  several  of  our  railroads, 
iMm  to  tne  destined  to  supply  the  place  of  wood,  now  in 
places  bcooming  somewhat  scarce. 


wag 
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XittonvUU  or  SlraitKvUI^  Coal  in  Peri->j  and  vIMon*  Cotmtiea. 

ta  every  cdal-rcgion  in  which  there  occwrs  some  one  coal- 

'  mm  ef  much  greater  size  and  better  (]uaHty  than  the  others,  it 

tunpa  its  character  on  the  region,  and  the  {imallttr  seams  are 

■Innit  entirely  overlooked.     In  the  Pennsylvania  anthracite 

'^'tom  it  Es  the  mammoth  bed  E  that  produces  nearly  all  tho 

■  Ucwtflnd  ta  Tun  yvllr*«4i  Mofasi^i,  April,  16T0. 
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eoal ;  in  Uio  Cuiuberlaitd  (idujbnd)  region,  tlio  Cif(  iMna  Q 
and  in  Southn-oetcrD  I*«nnevlraatu,  tfa«  PitUbnrg  wutn.  ij 
Siitiday  Crcok  Valk',v  U  fuiuid  «  bed  uf  do«]  wliich  Fnrf.  B.  ft 
Andrews,  the  «a»jstant  geotog;ifit  in  th«  sarvoy  now  in  progrMt 
sa^'S  nnll  doubtless  ]>rovo  to  Iw  tlio  fiucet  Ju  tlic  State  In  llw 
Rciwrt  for  19T0  lie  aayn  it  is  below  tli«  lerril'ur»ii«  liniestdiw^ 
which  makes  it  Xo.  3,  orB.  Thefolloiringnccountof  itUon- 
dcnsod  from  his  rcjwrt  for  1809  ; 

The  limits  of  its  horizontal  range  tiad  not  then  been  uotf- 
tained,  but  it  was  finely  developed  on  Sunday  Creek,  a  bmdi 
of  tlie  Uockmg  liivcr  on  its  north  side,  whirh  eiupliu*  iuolfit 
Atlionft,  in  AthonH  County,  and  it  seems  to  cxlcnd  throiij^li  ftit 
ofMufikingtim,  Perry,  Iklorgsn,  and  Athi-ns  Comities,  andpRib- 
flbly  Ctrthor.  It  ia  evorywhora  of  good  workublo  tbickno^ 
and  over  a  large  area  it  measures  from  l!  to  11,  ami  oW 
IS  feet.  It  is  thinner  on  the  north,  but  on  Sunday  u4 
Monday  Crcek»,  in  Perry  County,  It  is  11  loet,  nndonAu 
Iloi-king,  in  tlio  vicinity  of  Kclfionville,  it  is  seldom  loe3  llMM^I 
iicet.  lliere  Is  uo  doubt  il  Is  one  oontinuous  Miam,  naituA 
only  holds  uniform  relationo  to  the  lower  rocks,  but  tl  ilt, 
moreoTer,  been  traced  from  hill  to  hiU.  It  had  not  been  tnKel 
at  the  dato  of  tliLs  Report  to  tho  south  of  tlio  Hocking  liilb,  but 
it  VTM  known  toext«nda«>nsid<;rabIc  distance  suntliiif  Kd*»- 
ville.  It  dips  below  the  Hocking  Itivei-,  not  far  from  tbo  month 
of  Mondiy  Crook ;  but  it  is  reached  by  shafts  at  puints  &Ttl>tr 
down  thjtt  river. 

Thic-kne^a. — At  3f elsouville,  in  the  northwwt  parlof  Atlwn* 
County,  on  the  Hocking  River,  the  roal  nieaauros  from  >ix  fMt 
to  six  feet  four  inches,  divided  into  threo  piirts  by  tliiti  ilaMt 
the  lower  one  IVom  one  tu  two,  and  the  upper  one  frum  lk«A 
to  four  indiiMt.     lliese  partings  aro  gcnemlly  found  io 
acterizo  tho  scom  throtip^Uont  its  whole  extent,  and  in  tb^ 
respect  it  strongly  i<e3embles  Scam  U,  as  found  over  rwy  e**l 
tensive  regions  in  Ponnsylvania.    In  ita  northoru  atul  nortt*-' 
coBtcni  extcnsiouH  the  seam  grou-s  thicker.    At  Stniitsvi|Ii>,  I^ 
Salt  Ijck  Township,  Perry  C-ounty  the  scam  mcDauros  11  fee*' 
of  which  10^  nro  eoal,  with  th«  two  thin  slates  from  two  to  fi>L^| 
inches  eodi,  the  upper  bench  alone  being  six  foot  ten  inches 
dearooaL  liunicrousotherscctiousAre  given  by  Prof.  Aixl: 
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k  many  oth«r  lucaliUos  witli  the  genernl  rcmnrlc  tluit  Uio  oonl 
ltever,vwlicre  in  tliU  eection  largoljr  devolopcd,  and  tliat  every 
ktmer  who  owna  biU-Uud  poitsoeeos  Uie  cool  mflaeiiriiig  tVom 
)1  to  11  foot  tliick.  Tbe  rcporU  of  »oino  of  Uio  oonl  com- 
WniM  represent  it  as  even  H  feet  tliick,  nnd  seclionn  of  tliia 
twl-bed  IiATO  boon  cxUibitetl  in  Obicflgo  12  feet  in  tbickncss, 
rtUi  onlj  two  very  thin  bands  of  slate. 

The  natural  cxposurfs  iu  tliU  pnrt  of  the  State  show  a  mag- 
lifleent  bwly  of  very  HUperior  coal,  witb  uvcrjr  ndvsntiigu  fur 
■urjr  milling  nitd  drainage.  In  all  the  tribtitfirics  of  Sunday 
*Ktk  wbicli  bftvo  tbe  roqnUitc  croeJon  thin  grvjit  «?Am  of  coal 
( found.  A  vitKt  body  of  coal  can  bo  ntiiicd  up  Die  dip  from 
|ib  vnlloy,  and  there  is  scarcely  any  limit  to  tlio  conl  which  is 
pndeied  acceeeiblc  by  the  various  briiofhcB  of  Sunday  Creek. 
|be  gre«t  body  of  hi^dands  which  constitute  tlio  divide  bo- 
frcvu  the  waters  &>wing  into  the  Muskingum  and  into  the 
fppcr  Ilockin^  is  duiibllcss  uudirliiid  with  thi«  coal,  constiliit- 
Bg  ft  vaM  sheet  of  11  feel  in  nia.<ciniiini  thiikneis  on  the  «outli, 
ltd  gmdually  growing  tliinnei-  to  four  and  five  feet  in  it»  nortb* 
im  ootcrop,  slong  the  Z-incsvillo  &  Ciopinnati  Kaihxwid. 
fho  vaino  of  the  Uppor  Sunday  CrccU  Valley  as  a.  conl-field 
ty*  Prof.  Andrews,  onuuot  ho  ovor-eatiuintcd.  Farther  nortli, 
D  Perry  County,  the  coal  is  sorea  feet  eight  inchee,  and  a  lower 
tam  appears  above  waior-lvvcl.  Iu  ^'owton  Township,  Htia- 
iingnni  County,  botli  seams  are  now  largely  mined,  and  the 

B.«bip[>cd  by  the  Zancsville  &  Cincinnati  Itailroad.  The 
ur  soam  measuros  four  fout,  and  tho  other,  which  is  22  feet 
V,  tnesinrcs  three  feet  ten  inches.  The  coal  is  Ur^ly  iiwd 
fet  domestic  purposes  and  for  tho  generation  of  steam,  and  is 
epoken  of. 

;  will  l>u  soon  tliat  tbis  remarknblo  bolt  of  coal,  the  Nelson- 
\m,  whidi  Itas  been  tmccd  into  Muskingum  County,  haa 
oxtciuiive  range,  liaving  been  traced  over  a  belt  of  coun- 
p  M*  loilca  long  and  averaging  IS  miles  wide.    In  tho  nortb- 
,  the  coal  rises  in  the  hills  and  disappears.     To  tho  emt  and 
tootliisiet,  it  dijiff  below  all  the  valleys. 

I  Tlio  geographical  situation,  as  proximate  to  a  vast  oobIIcm 
llstrici,  exiendiup  west  and  northwest  of  it  for  hundreds  of 
□iJci,  its  acceitsibility,  its  ononnoui  <jn«iitity,  uud  superior  <|aal< 
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ity,  and  the  rare  ndvimtagoi  Sor  miniog  and  dmiiiing,  nuke 
tiiis  preat  bed  of  coal  worthy  the  attention  of  the  people  of  tb« 
State  Hnd  of  mpitatiets  cveiywbcrc. 

Qutditij  cjf  ihe  If^soHvilU  CoaL~U  Is  properlj  duHd 
among  the  drv-hui-ning  roals.  The  tendency  to  melt  and 
ia  Blight,  and  the  free  c-ireulation  of  air  eixritroe  the  host 
bio  (.'oiiihustion.  Althoii^i  not  as  bigtily  bituminoiu  Oi 
other  vnrietiee  of  coal,  yet  the  florae  is  considerable,  and  lilt 
«m1  makes  a  very  chetrfiil  pailor-tire.  It  baa  been  iouiei 
long  time,  and  crcry where  hae  the  rc]iutation  of  being  h  wj 
sapcrior  coal  for  all  the  iifca  to  which  it  has  t>ecn  applied.  Il 
baa  been  n^ed  in  roUing-milla  at  Columbus  and  Martutta,  with 
etroDg  upproral ;  it  ia  highly  catlmatcd  for  tlio  gciicratkm  tt 
ateam,  and  It  is  very  jwptibr  for  household  UAe.  The  touli 
percentage  of  asli,  the  aniisually  complete  combustion,  ginn;a 
Hue  blaao  and  little  smoke,  the  large  percentage  of  ilxfd  car- 
bon, giving  great  heating  power,  and  the  small  amount  of  nl- 
pbur  to  create  iu  combuElion  sulphurous  fumes,  all  oombino  V> 
render  the  coal  of  this  great  seam  one  of  tbe  best  knoirD  oMli 
for  all  naca. 

The  present  geological  survey  of  Ohio  has  not  yet  fn- 
gresscd  sufflcicntly  to  cnabto  us  to  give  any  full  account  of  ll* 
almost  incalculable  quantity  of  cool  found  in  other  workable 
seams.      On  Sunday  Creek,  near  Millerslown,  Perry  Conntfi 
there  are  two  ecams  higher  than  the  great  one,  measoiiBg  bs 
and  four  feet  respectively,  and  tlicro  arc  aUo  in  KOine  loAlitieA' 
good  eeams  below  it.    In  the  eastern  part  of  Athens  Connt; 
is  a  seam  of  eanl  enppoGcd  by  tlie  geologists  of  the  old  turre^ 
to  bo  tlio  e<]nivalcnt  of  the  Poiiteroy  coam,  whii-h  niixii*urc*iiii»* 
or  ten  feet  in  thickness.     In  the  Duok  Creek  Valley,  a  Mar^ 
range«  ft'om  five  to  seven  feet  in  lliicknese,  and  all  over  th 
Bontheni  lialf  of  the  field  there  are  found  soams  ranging 
three  to  live  feet.     Those  referred  to  lie  above  but&cq  drain 
while  tlie  stores  of  ooal  which  may  be  found  by  tracing 
veains  In  their  eastern  dip  remain  to  be  examined. 


The  Jianfn  and  Uirp«r  CoaX-Mtanuret, 

A  voiy  Important  lino  of  observation  of  the  coal-mc 
of  Ohio  14  that  aloDg  tbo  Ohio  Hirer,    The  8t»te  line 


0  BIVEB  OlSTBICT.    ^^^^^^HF 

:  rlrcr  At  llio  raotitli  of  LEttle  licsver  Creek,  27  iiiUms  ubore 

iib«iiville  and  in  the  lower  coAl-iiicasurcd.  All  tliu  etrala  of 
lower  cool  groap  dip  below  tbo  bed  of  the  river  a  little 
abcmt Steuben villo ;  tbo  highest  ooal-acam  of  tlic  f^roup  E,  ITitpcr 
F^eeport,  ia  fiecii  in  the  bed  of  the  rirer  about  one  nnd  n  third 
wiles  above  that  place,  and  «  little  farther  down  it  ie  rcuched  by 
■  tiinti  25  foi-t  deep  below  the  bed  of  lite  river,  tho  scam  being 
throe  feet  nine  inches  thick  of  good  eonl. 

Tbo  Burreu  Coxl-Meaaiirca  buvo  their  outcrop  on  the  river 
bilU  about  eight  niilea  above  iitetibcuvillc,  and  ncarljr  tlivir 
whole  thickncsa  ia  disclosed  in  the  hills  immediatcljr  opponto 
tbe  toivn.  The  Bonthcm  or  western  outcrop  of  the  Barren 
Uoosaros  on  the  river  on  the  l:iU<top  is  below  the  West  Vir- 
ginia State  line,  a  distance  of  more  llian  260  miles  by  the  river. 

Tlie  wcAtem  outcrop  of  tlic  whole  coal-field  is  at  Pine  Croelc, 
Bear  the  Hue  l>etwccn  L««Tcnco  and  Scioto  Counties,  being  309 
miles,  by  the  windiiigii  of  the  river,  from  the  point  wlioro  it  ia 
Cro6^  by  the  Fciinsylvanin  and  Ohio  line.  The  avtTii;^(^  full 
of  the  river  ia  but  five  ineliea  per  mile.  In  the  chapter  on  West 
Virginia  the  great  synclinal  or  fcntri;  of  the  basin  is  deacribod 
ai  on  Ibe  Virginia  udo  of  the  river,  froiu  IMarictta  southward, 
ind  running;  in  or  near  the  river  fmra  that  northward  for  45 
tnile*  to  Fi»hiiig  Creek.  In  Greene  and  Washington  Counties, 
P^nsylvania,  it  is  about  under  the  present  wator-shed  between 

I  Ohio  and  Monougahi-la  Kivors. 

The  following  is  pven  by  H.  1).  Rogers  in  the  Pennsyl- 

Tinia  Report,  as  the  boundarj'-line  of  the  Pittoburg  seam  ui 

Oliio;  After  erossing  the  Ohio  River  north  ttf  Steubcnville, 

tholinoof  its  outcrop  from   the  river  bills,  he  Mja,  pursues  a 

ver^  nearly  i!outhwo»t  oonreo  to  iMcConncIlsville,  on  the  Mus- 

kiuji^ui  River,  niiiping  thwugh  near  the  centre  of  Jefferson 

Codiaty,  tlie  southwest  comer  of  Harrison,  the  northwest  corner 

of  tkltnont,  and  diagonally  through  Gnei-neey,  into  tlio  ecntra 

of  llorgnti  C-ounty.     From  the  Muskingum  it  tends  more  ne.ir- 

]y  wiilh,  encroaching  gndually  toward  Hio  Ohio  River,  passing 

A    haltt  east  of  the  town  of  Athena,   through  Ilio  southwest 

eomer  of  Meigs  County,  and    tlirougli  Gallia  County  to  tbe 

Ohio  River,  which  it  reaches  a  little  above  Biirlinglou,  in  Law- 

rvneo  County.    Tlie  thickness  of  tlte  acaiu  is  but  little  more 


S34 


OHIOi 


titan  tlircc  foot  near  the  eoiitli  ond  of  tbis  nroa,  find  tberelfai 
lower  coal- meaflii res  nrtt  miicli  more  importanL 

A  careful  topogmptiical  stm-cr  and  map  Is  noccesai;,  hvf 
ever,  boforc  tlic  outcrop  lines  of  tbis  and  tbo  other  aMBu 
coal  in  Ohio  c.in  ha  made  with  ncciiracy. 

Kortb  of  tile  Mii§k!iiguin  River,  too,  tlic  boundaries  arc 
mttcb  conecfllcd  by  bc^vy  deposits  of  drift,  and  tlia  con 
are  oftoii  diiHrnlt  to  identify-  In  ibo  vicinity  of  Whedidy 
liillg  ai-c  from  ISO  to  2i>0  feet  in  beiglit,  and  they  slmiiBd 
coal.  Tho  Pittsburg  scam  is  here  90  feet  above  the  rh'er. 
strclclios  nlong  tho  face  of  tbe  rivci--bii!»  for  13  miica  below 
place,  when  at  the  mouth  of  Pike  Creek  it  ^mdnally  dipf  nude 
the  bed  of  the  river,  tlio  seam  being  then  six  feet  thick,  tn 
miles  west  of  Wlieeiinj*,  in  Ohio,  the  same  eonl  np[icarE  oatfi 
Nntional  Road.  It  is  at  a  highev  elevation  than  on  tlw  rJTCTi 
"Wbccling,  wbcrc  the  senin  is  eix  feet  ihkk,  and  of  an  cxcelltl 
guAlily.  Oti  the  Ohio  Ilivor  it  doea  not  appear  af^in  for  II 
miles,  at  Fomeroy.  By  Dr.  Ilildreth'a  section,  taken  with  gn 
accuracy  and  cjirc  at  Wbocling,  there  are  in  the  deecendingll 
derjintt,  ten  feetof  »oil,  then  four  sepamtc  laycrv of argiUscM 
and  Aandy  i-ocks,  in  all  44  feet,  then  two  fcet  of  pore  coal.  K« 
\»  a  bed  of  24  fcet  of  limeBtone,  of  different  chemical  afiiniiiet,! 
portion  of  which  i»  hiii-ned  into  lime.  Ik'Iow  tbis  is  the  JhlU 
burg  seam,  consisting  first  of  two  feet  of  cosl,  of  inferior  qitaliq 
which  is  left  in  as  n  roof  in  mining  the  main  coal  below.  Hn 
one  foot  ot  slutc  clay,  which  ii  n-movcd  in  mining ;  thu  mu'i 
coal  immediately  below  it  varies  front  six  to  seven  feet  in  ihidt-j 
□eea,i&an  excellent  quality  of  biglily-bitnminons  coal,  vilhaj 
compact  Etraetiuv.  Tlic  Ohio  River  hiiU  are  pierced  in 
places  by  gangw.1yl^  and  large  qu.intities  of  ct>a)  have  for  mo; 
years  been  passed  don^  railways,  or  inclined  planes,  into 
lii>at!«  hy  which  the  coal  is  sent  down  the  river  to  market, 
low  the  main  coal-scnm  is  n  layer  of  about  eight  feet  of  dl* 
day,  similar  to  tliat  above  it,  tlien  15  inches  of  limestone,  tbB 
35  feet  of  sandttonc,  and  t>0  feet  of  red  shale  and  cokn 
niari,  tlie  Rarren  Atea«»rcs  extending  to  the  bed  of  the  river. 

Coal  No.  C  appears  at  Wellsiiille,  10  miles  above  StenlNi 

villc,  of  a  tbiekncss  of  six  fcet,  140  feet  above  the  river,  anJ  I 

.I'cct  above  the  lake.     At  Steubonvillc  it  is  loO  feet  beloirlll 
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"rtrer.  From  Stoubcnville  to  tbo  nioiitli  of  Wcgco  Croek,  eight 
inilee  lielow  Whcclinfi;,  uii  tlic  Ohio  miK',  tliu  Pittsborg  »eam 
^diuilly  siiikm  3ilS  feet  In  30  miles,  b«ing  at  tho  rate  of  12  foot 
per  inil«,  tlio  course  of  tho  river  beiug  eoiitlt  18°  weal.  Tho 
dip  of  iho  von\  liowcvty,  is  southn'Mt  at  tlie  mte  of  40  or  HO 
fevt  |iur  iDtlt'.  Un  the  Virginia  Bide  tho  mines  arc  trotihlcd 
witli  wntcr,  while  on  tlio  Ohio  sldo  tlio  wnlcr  rims  out  freely 
tfarougU  adiu  n  mile  loug  niiiiiitig  went  by  nurtli,  giving  a  great 
■dvantago  to  the  Ohio  iniiiefi.    (Colonel  Whittlesey.) 

Tho  (trtiitliprly  Wrders  of  the  Maskingum  Kiver,  and  in  Cict 
ft  very  largo  Imct  on  bath  stdcc  of  tlio  Ohio  lUvvr,  from  n  jwint 
Ih  miles  below  Wheeling,  at  tlie  mouth  of  Pipe  Creek,  to  a 
point  20  niilea  below  the  mouth  of  the  Kanawbn,  nearly  150 
miles,  is  eorcrc-d  with  BtmU  of  red  marl,  tfinglu  luycn  uf  whiuU 
ire  ID  iiiutiy  [tUcos  (Voni  10  to  40  feet  in  tliiclcue«».  The  vege- 
bt>!t'  iiii|iroHiitonfi  found  in  these  rocks  aro  similar  to  Iboao  of  tlie 
toal-mcssiircs,  but  the  formatiou  ooataios  little  or  uo  work- 
tbiu  coal. 

Dr.  ilildrclh  speaka  of  this  as  a  curious  fact  t1i.it  tlia  ooal- 
doposlts  are  so  very  thin  and  rare  along  this  part  of  the  Ohio 
lUvor ;  but,  with  onr  prcMnt  knowledge  of  the  scries  of  rocks 
Aod  tbw  ftructnniof  tlietield,  itiswhal  wo  should  have exjiected, 
u  elsewhere  tliora  are  only  some  tliin  worlhlcsa  ecams  of  conl  in 
tills  port  of  the  formation.  In  tlio  eliapter  on  tho  West  Virginia 
cont-flcld  fiirlhiT  particulnrs  of  thcc-oal-iiicnsurotas  tliey  are  dc- 
Vutoped  along  the  Ohio  River  are  given.  These  red  slmlea,  says 
Piof.  Kewbcrry,  form  a  conspicuoua  horizon,  ranniag  through 
the  bighlandi  from  Kfarictta  to  Yellow  Crc«k,  At  the  latter 
toolity  they  form  a  great  mass  of  colored  slialcs,  and  coiiipotio 
tho  tojis  of  the  hilU. 

Tlie  fallowing  brief  sketch  of  tho  upper  group  of  coals  in  the 
OliM  euWlivisioQ  of  tho  Alleghany  coal-liolil  is  given  In  a  letter 
froia  Prof.  J.  S.  Newberry,  chief  geologist  of  the  State :  "  The 
gfw-nil  Htnictnre  of  the  lower  group  of  coals  in  the  iiortheni 
liuii'ijf  the  Ohio  coal-fields  is  given  in  sufficient  delail  for  your 
{•nrjHHM)  in  our  report  of  progress  for  1870.  No  report  has  been 
ta.i<it  on  ihi-  i<tni<-t»reof  the  coal-nicaBoros  of  Southern  Ohio  by 
Prof.  E.  1'..  Aiiilrcwa,  who  has  had  that  fi<Jd  under  hla  special 
cbo^lge.    Uo  states,  however,  th^t  he  liae  Ciiiled  lo  discover  in 
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Soothcni  Oliio  tlio  lame  «yslem  and  regularity  that  wo  lava 
found  to  pcrrsdo  tlio  ooul-moosorcs  of  tbe  area  north  of  tlio 
CcDti-ul  Ohio  road.  It  euuiu  seaFcely  ponible,  Iiovovcr,  du( 
tberc  should  be  bo  radical  a  difference  in  tbe  etructore  of  coo- 
tiguouH  distrii-le,  as  Itis  report  would  lead  iiit  to  bolicvo,  soil  I 
lin%-c  littlu  dotiht  tliat,  when  lii«  field  Iiaa  beeti  tnoro  thoroqglil; 
can\'a»Bed,  the  facts  observed  will  be  fonnd  to  oystaWiiM  latoa 
Eyetem  not  yet  delected,  but  which,  when  made  appanot,  till 
better  liurmouizc  tlio  tiomvwliat  disoonnccte*!  ob*«r\'at!ou  jrM 
nude  in  the  Ohio  ooal-lield.  It  is  quite  certain  that  the  sj^uao 
vhich  I  have  deicribod  in  all  the  coal-measures  north  c^  Ikt 
Natioiuil  lioad,  as  the  orilci*  of  wqnonce  which  I  educed  frDoiiojr 
tnany  years'  previous  study  of  the  field  and  in  the  recgnnaifr 
sanco  of  ISTO,  has  been  thoroughly  tested  by  the  votcrau  geolo- 
gUta,  Prof.  J.  T.  Hodge,  Prof.  J.  J.  Stevenson,  and  Kr.  M.  C 
Itead,  all  of  whom  liave  been  engaged  in  the  study  of  iho  j^ 
ogy  of  tlic  counties  witlitn  tlie  coal-erca.  Tlicir  obeorvulioiu 
80  fully  conlinnoO  mine  tkit  the  namerical  arrangouicnt  of  tko 
lower  group  of  coals  may  be  accepted  as  a])plicablc,  at  kait  t* 
the  northern  half  of  our  coal-area,  though  more  extended  olh 
sorvations  have  le<t  me,  for  convenience  sake,  to  make  a  ili^ 
diange  iu  the  numbering  of  tlie  beds ;  \-i2.,  Ko.  4,  tlie  coil- 
ecam  lyinp  between  tho  two  lowest  limestones,  provii^  rf 
worlcabtc  thickness  over  a  lesa  comideniblu  arc»  than  WM It 
first  supposed,  and  Xo.  I>  a,  above  the  npper  limcstuno,  luTJag 
a  wider  range ;  our  former  Xo.  4  is  now  3  a,  and  No.  ft  « i* 
Ko.  5. 

"  The  Barren  Coal- Measures  arc  better  sliown  in  the  north- 
cm  than  in  tho  southern  part  of  the  State,  thoiigli  the  hofiioO- 
which  they  occupy  is  well  marked  from  the  centre  of  Cdimibt 
ana  County,  southweslerly  to  tlie  Ohio  River,  nnd,  as  I  have 
foTV  elated,  red  shalea  form  a  feature  in  the  strata  of  this  horizo 
by  which  it  may  be  recognized  by  the  most  cnrsory  observalio 
Tito  Itarrcn  Coa1-Heasarc«  havu  their  mo«l  perfect  devclopmen 
in  Jeffcrtton  County,  below  Stcubcnville,  where  all  tho  luterva 
between  Xo.  6,  the  Upper  Froc])ort  coal,  and  Xo.  8,  the  Pit 
burg  scam,  nn  tnton-al  from  RdS  to  ^^i  feet,  is  without  a  wor) 
able  or  tnun  noticeable  scam  of  coal.  Going  west  and  sout 
from  this  region,  however,  tbe  Barren  Mcasares  become  I 
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ttnen  ;  No.  T  beeomvi;  h  oonstant  and  important  seam  in  tho 
taII^s  of  the  TuscanvM  and  lis  tHbutnrics,  wliili-  7  a  ami  7h, 
vuitiiig  north  and  east,  are  introdnccd,  and  become  locally  of 
voricable  thickneea. 

"  Tlie  PittKburg  soani,  onr  No.  8  (H),  is  rooognizcd  as  the  first 
of  the  upper  ncrios  of  coal-scams.  Ita  Itno  uf  oiiKirop  as  traced 
ty  Prot  H.  D.  Rogera  is  eaaentially  oorrect.  It  fin»t  appears  on 
lji«  w««t  »id(!  of  thu  Oliio,  on  tho  lUU-tope  of  the  northern  part 
of  Jefi'crsoii  County  and  tbo  loathoMtem  comer  of  Carroll 
Ooaotj.  Tlience  it  eweepa  oat  tlirough  Qnenisey,  Mntikin^in), 
M<>t;fpiu,  Athciii-,  and  Moigs,  to  I'omcroy.  On  tho  Ohio  River 
it  outcTOp«  for  SO  miles  in  ail  tlie  hilLt  I)etwoen  StwibcnviUe 
aad  Moitnd  Oitj,  which  is  13  miles  below  Wlieeling,  roinfng 
up  again  at  Pijto  Creek.  In  thickness  it  varin  fW>m  fonr  feet 
to  eight,  uBualty  with  two  parting*,  whidt  aometamea  ecpairate 
the  coal  into  tliree  distinct  seams.  In  qnalilr  die  coal  is  subject 
to  considerable  locriil  vnrintion.  It  is  cveiTwhere  a  caking  coa), 
nxl  in  many  phici^  could  hardly  be  distingaiahed  ftom  that  of 
tho  second  level  of  the  Youghiogheny. 

"Abui-u  the  Pittehurg  eeam  we  have  in  Ohio  a  thioknesd  of 

300  or  4*>0  feet  of  tho  upper  coal-mcaanres ;  but  as  the  trough 

of  the  Alleghany  coal-field  lies  in  Weat  Vitginia,  between 

Unrganttiwit  and  Wheeling,  our  ecction  docs  not  rcaoh  to  the 

nniniit  of  tlie  seriea.    We  liavc  cnnrocrated  four  cunl-Hftins 

■Wre  the  Pittsbnrg,  in  Ohio,  three  of  which  are  thonglit  by 

pRif.  Stevenson  to  rcspittivcly  correspond  with  tho  AVaynea- 

Wg,  Sewicklcy,  and  KetUtoiic'  In  addition  tothew  tliero  are 

tn>  or  throe  minor  seams  which  locally  aamme  some  impor' 

tUDe.    On  tho  whole,  the  upper  coal-moasurcs  in  Ohio,  even 

tndodiog  the  Pittsburg  scam,  arc  greatly  inferior  in  importance 

to  iho  tower  cnal-mossnres,  both  as  regarda  the  area  thoy 

ooeopy  and  the  coal-seams  wliich  they  contain.    An  interest- 

^  batnro  of  tho  ujipcr  coal-mcasnTcs  is  the  great  iiuise  of 

ftuoitone  aaaooiatcd  with  tlio  Pittsburg  seam,  which  somctiinea 

^1  a  ihiclnitxs  uf  T<>  feet,  and  in  greater  or  leas  force  is 

i*i  <next«ii«ive  with  tliat  seain.    It  sbonid  also  he  said  that 

^  vppcr  conl-moasarca  contain  strata  of  hydranlic  limciBton<s 

■Wth  yield  a  ceinent  oqtul  in  quality  to  any  produouil  in  the 

''oii'ry.    This  cement  is  now  largely  uianufitctnred  by  Messn. 

•  Pnbahij  Km.  tt.  Id,  ind  tt,  In  tfae  •eMkn. 
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^H             Parker  &  Son,  at  Bamesvillc,  Belmont  Comttr,  ttai,  «  fnr  u 
^H             giiatitity  is  coooemfld,  tb«  wtttU  of  thu  untfru  couutry  could  ba 
^H             Buppliixl  trota  this  sonrce.    The  fin>-clavs  of  thu  upper  ocol- 
^H             mcnsaru  are  apparvntly  less  vulnablc  than  those  of  Uie  lavrtr 
^H             series.    At  1c«st  nouc  of  the  plastic  chjn  liavc  been  shon  U 
^H              be  equal  to  that  undorljing  co:il  No.  S,  which  is  Uie  )mi$  iif  n 
^H              indostrj  yielding  au  Aniiual  rov«uuo  of  luoro  than  a  nulHtt 
^H             doUan,  trhile  the  non-plaatic  fire^la;  tuiderlving  X«.  ,'>  (limllir 
^H             lo  the  MonnC  Ssvage)^  so  valuable  an  element  in  tlio  auna£tf> 
^B             tiiro  of  drc-hrick,  Menu  to  hiiTO  no  reproeeatntiro  in  the  ujipcr 
^H             coal-mcxanreg." 

^M                  TAa  €oal-Ihid4.—T:h6  Commissioner  of  8tatistio8,  of  Ohio, 
^H             rcix>rtfi  the  following  table  of  tlio  iimounte  of  oonl  mhied  in  Hit- 
^H             Slnr«  for  a  series  of  ycftrs,  as  detenntiicd  hy  bis  owu  inqainH, 
^H             and  i>>-  tlio  reports  made  by  assessors.    Tlic  commisatniur  tx> 
^H             pri.^-»M!s  tJic  opinion  that  tlioso  estimates  are  all  too  low,  mi 
^H            that  some  lietter  system  of  collecting  stattslio  of  thii  ntil 
^^^^        branch  of  produetivo  iitdiistrj  should  hu  adopted : 

^^^^V             nu. 

D*«M% 

1*m. 

nu. 

••Aalh 

"-  1 

^H                 l*« 

UMAVI 

l.«>tji«l 
1.0Mi») 

as 

M.MMM 
WWUM 

UAIV     ■ 
^1 

^^^V            lo  Pennsylrania  a  mors  sucoiMefii]  ^stem  for  the  colloctioa 
^V            of  mineral  statistics  was  begnn  in  1873,  by  Ute  colloetioti  (f 
^H            reports  fi'om  railroad  com^wnies  of  the  rvml  carriod  aiid  md- 
^H             enmed  by  them,  snpplemented  by  report*  from  mines,  uf  wbk:h 
^H            the  product  was  used  where  mined. 

^H                 Prof.  Andrews  ennmeratc«  a  number  of  looaUties  ia  U>« 
^H            southern  part  of  the  coal-field  where  ooal  ia  mined.    At  Poin- 
^H            eroy  and  SyTBcuio,  au  Ueigs  County,  the  prmluctiou  U  ccti- 
^H            mated  at  d,O00,0OO  bnshehi,  or  360,00))  tons.    The  imni«<ltit« 
^H            vii'iiiity  of  Pomcroy,  including  the  West  Vli^uta  side,  it  titi- 
^M            mated  at  18t),000  tons. 

^H                 Id  Athens  Coonty  coal  is  largely  mined  at  Xulaonvilk',  i:^ 
^H            the  production  has  boon  repidly  increasing  since  tlio  complutitA 
^1            of  the  Columbus  &  Hocldng  Valley  liaihoad. 
^H                 Near  FLaydcnvilh',  in  Hocking  County,  uro  (he  extcqriH 
^^^^       mines  of  Peter  Ilaydon.    Considerable  coal  is  mined  at  vii^^| 
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oiuts  on  th«  Hftrietts  &  OincmtuU  Bailroad,  in  Atlieno  and 
tnton  Oouuliw.  At  Ctianncoy  nnd  Salina,  coal  fur  the  enlt- 
orln  M  obtuincd  by  slial^a  fi<oni  the  Nelfloiivillc  wnii).  At 
tokson  it  IB  largely'  minett  for  the  blast-fumaoee.  At  Petrea, 
At  usLtl  on  the  loMiiiotivM  of  tlic  Maricttii  &  Ciaciiinali  ItuU- 
lid  in  extentiirely  mioed  and  for  iihipraent.  It  U  ailno  liirgfily 
Bced  at  Carbondalc,  >ii  Athvtii;  County,  and  at  the  Miami 
iiy'e  iiiiiiCM  on  the  Hno  of  the  ZfiDcsvillti  &  Cinciimati 
ad,  in  Mti^lcingniu  Connty.  At  Zanesville,  and  at  \'nrioiu 
bintu  on  the  Musktngnm  River,  ooal  \s  extensively  mined  for 
cul  iiHu,  hut  little  in  «hipi)bd  away  fW>m  tlic  immediate  vicin- 
f.  A  coiiiudenible  quantity  is  brought  by  rail  to  Ilangirig 
ock,  tiid  fehippod  by  the  Ohio  Kivcr.  At  ShoriiUn  mitiee,  six 
ilea  from  Ironton,  are  extensive  mines.  On  I>ack  Creek  a 
ntted  quantity  ia  minod  for  local  uec,  aud  it  is  pretty  lately 
iocd  and  Bhip|)cd  in  Guernsey  County,  near  Uimhrid^c,  ou 
le  Central  Ohio  Itailrosd.  The  United  States  census  of  1870 
(ports  the  production  of  coal  in  the  State  of  Ohio  at  2,527,^!^ 

All  things  con^dered,  tlie  coal-field  of  Oliio  mui»t  be  rock* 
icd  as  second  in  unportanoe  only  to  that  of  Pennsylvania, 
oct'dpioa  a  uohlo  central  pottition  En  the  L-ountry,  and  dircidlr 
or  near  all  the  great  throogh-tines  of  travel  from  the  Atlan- 
ctltue  tu  the  Weetcm  States.  Ita  whole  cAstem  border  for 
ntdea,  (h>m  TJttle  Heaver  Creek  to  Pine  Creek,  is  wasliod 
that  fine  navigable  river  the  Ohio,  while  but  a  short  dis- 
co north  of  it  lies  the  cluin  of  great  lakes.  Nature  has  thus 
ied  it  with  the  beat  and  cheapest  vater  transportation, 
tares  of  the  country,  too,  are  sudi  as  make  tlie  oonstroo- 
mllronda  tliroiigli  all  parts  of  this  oocd-ficM  compnrative- 
Acap.  Its  coal-beds  are  numerous  and  of  good  sixe,  near 
nirisce,  uixily  discovered  and  tmcc<l ;  mines  am  be  opened 
'vUh  little  expeOM,  and  the  mining  reqnires  but  little  labor. 
Vlth  the  uxooptloD  of  the  block-co«l  of  IndiAua,  there  is  no 
other  ron]  wv«t  of  this  State  equal  to  that  of  Ohio  iu  cpiiility, 
fcwi  tlw  river  Scioto  to  the  Fadfic  Ocean.  "The  iron-district 
Ijtig  between  Marietta  and  Portsmouth  oxliibits  a  development 
<'&enre«  of  the  coal-mcasuros  equalled  in  no  other  jwrt  of  our 
VHWij,"    As  oisnufactarers  of  iron,  it  may  be  said  we  know 
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sot  what  ve  shall  be.  No  State  in  tlie  Union  is  peopli 
liv  ft  better  popnijitioii,  fttid  it  is  alM>  one  of  our  U»t  ^oA 
tural  districta.  Tliere  are  important  Idngdoma  lu  Ewcjia 
which  do  not  contain  witHn  thfimsctvtis  iho  Bame  eleiDcnte  of 
proei>crily,  and  the  means  for  the  sopiwrt  of  so  dcows  a  pofi^ 
tioD,  as  tiio  ijtate  of  Ohio. 


XIV. 


EASTERN  KENTUCKY. 


Kkstcckt  is  the  only  one  of  tJie  United  States  which  con* 

within  its  bouudjiriiifi  portions  of  both  the  firet  or  Alle- 

y  and  the  third  or  Illinois  ooal-ficldtt.    llic  former  oorere 

eutem,  and  the  latter  extends  into  the  weetorn  part  of  the 

to.    Theec  eA«t«m  and  woetom  coal-fields  should  he  sopa- 

i)y  coDsidco^d,  the  latter  coming  in  properly  after  Indiana 

d  Illinois. 

Thu  approximate  bonndary  of  the  eastern  ooal-field  ia  defined 
general    terms  by  Prof.  I).  I).  Owen,  in  the    "  State  Goo* 
ical  Report  for  1866,"  running  from  sontb  to  north.     Com- 
dug  on  the  TcnneMce  line  with  the  spurs  of  Poplar  Motm- 
.,  in  Clinton  Conn^,  where  it  throws  off  its  outliers  into 
rertonOonnty,  Tennessee,  talcing  in  the Bouthcastem  corner  of 
llnton  County,  it  then  takes  a  northeast  conrse  tlirongh  Wayne 
Xy,  near  ilontieello.  From  the  latter  phice  tho  lino  nms  duo 
wfrt  through  Wayne  and  Pulaski  (.bnntieo,  by  Wallace 
tain  and  Sloan's  Hill,  to  near  the  shoals  of  the  Cumber- 
River;  thc-noe  to  tho  Big  Narrows  of  Rockcastle  River; 
ce  np  the  valley  of  that  stream  nearly  along  tlie  confines  of 
Rockcastle,  and  Jackson  Ooontiee,  to  where  they  comer 
Uadifion  and  Estil)  Counties ;  thence  to  where  Contrary 
empties  into  the  Kentucky  River,  three  miles  below  its 
Asa  very  general  doecriptiun,  tho  lino  runs  tlienca 
a  nortboMt  ooune  tlirough  Morgan  and  Carter  Counties 
%t>nri  the  head-waters  of  Tygart's  Creek ;  thence  down  the  val- 
1*7  rf  die  Tygart  to  DG«r  Its  oonfluence  with  the  Ohio.    From 
lii  mner  afterward  made,  it  appears,  however,  that  tho  valley  of 
be  Kentucky  River,  iVom  Irvine  in  Estill,  to  Proctor  in  Owsley 
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Connty,  is  tinder  the  coal-formation ;  also,  the  valley  of  the 
God  liiror  in  Oweleir  M  (br  east  w  nearly  to  Oemptom,  tat 
Uio  viilluY  of  Lickiuj;  River  np  to  West  Lilrurtj-,  the  coil-fbm*- 
tion  being  confined  to  two  long  Bpors  eepiiratuig  tin  rimi 
mentioned,    (.SWt  ma]),  p.  306.) 

Thl«  ooat-fiuld  incliidcA  15  counties  and  parts  of  five  ottxn^ 
sod,  by  the  survey  made  by  Joseph  Lesley,  Jr.,  in  1 6tiS  and  ISiO, 
it  contains  8,988  square  miles.    The  bonndarj-  has  a  very  tortn- 
ons  oonr»e,  tlirowing  oft  tnnnmernble  epur»,  eMuiiding  wol  tf 
tlie  line  described.    The  eab-carboniferoos  limestone  exteadi 
along  the  whole  line,  but  tliickonirig  fioulhwestwardty  from  TO 
feet  on  Tygnrt  Creek  to  over  40U  feet  at  tJie  Pophir  Mouotni, 
in  Clinton  County.    Overlying  the  sub-carbon  iferons  limcsbcM 
coinm  the  milUtonc-grtt  formation,  which  may  bo  divided  iaU 
two  divisions,  the  lower  of  which  is  made  up  of  altcnitiog 
»indiitone«  and  slialce,  enclosing  beds  of  coat  antt  iron-or^  tod. 
the  upper  a  iitassivc,  conrKC-f^raiiiud  fcrniginous  sandetoi 
taining  pebbles.     This  upper  sand-stone  is  tlic  con, 
proper,  and  the  tinderlying  stnta  are  the  8ub-cong)i 
coals,  iroiiK)rc6,  etc.,oouHtit»titigan  important  part  of  the 
area  of  fuel  in  tliis  part  of  Kvutiicky.    In  the  nortfaorn 
of  the  field,  at  Grayson,  in  Carter  County,  it  is  not  over  90  fed 
in  thicknc^  but  it  incn-asos  in  a  southwest  direction,  luitil  it 
becomes  3m.'i  feet  at  the  Tennesftoe  line.    This  and  the  vtluf 
formations  not  only  thicken  but  rise  in  tlic  air  in  Uiat  direetuo, 
being  but  oUi)  foot  above  tide  at  Groyiwn,  and  1,700  feet  h  (ha 
Poplar  Mountain. 

In  this  coal-field  the  measures  admit  of  a  subdivision  ioW 
two  parts,  of  which  tho  upper  corrcBponds  with  the  lower  cosl^ 
measures  of  Ohio,  West  Virginia,  and  Pcnusylvauia;  and  tfci, 
other  or  lower  being  the  sub-conglomerate  coals  fonnd  in  ill 
the  cnimtics  along  the  niar(;iD  of  the  oual-field,  and  constitotinj 
their  only  coal-seama.  Tho  first  or  nppcr  coal-nivusuree,  fonnd 
in  tho  northom  and  eastern  districts  of  the  field,  contain  tlie  dimI 
valnable  and  thiirkcst  ooal-bcdi>,  and  are  remarkably  rii'h  id 
of  iron,  partii-ularly  in  Greenup  County,  on  the  Ohio  River. 

Thegcncrut  dipof  thecoal-meaanreeof  the  eaatcm  ooal'fi«l 
is  about  i">utli-MutIieaHt,  ur  at  nglit  uuglcs  to  tho  range  nf  tV 
Fine  Mouiittin.    TiiLs  mountain  chain,  which  ranges  from  tt 
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ShQblicB  ncAT  tbe  Teuneasee  line,  and  the  soutltern  part  or 
Wlitti'ly  County,  near  the  eoufluenoe  of  Mud  and  Clear  Crocke, 
in  «  norUi-nortliKWt  coarse  throngli  Hjirlao  County  to  the  War 
Oap,  and  tliunoe  to  tlie  Sounding  Gap  At  the  comer  of  Lttcher 
and  Pike  Counties,  has  been  produced  by  a  great  dittlontioQ 
of  the  coal-meaeorvs,  with  a  nearly  uniform  boring,  wliich  has 
heaved  ihii  sab-earboniferoui)  limefitone  piore  than  500  feet  np 
into  the  Pine  Mountain  ;  thus  dividing  the  Eajitem  Kentucky 
eoal-field,  by  a  vast  lougitadiual  fault,  into  two  zonos,  one  lying 
to  the  nortiiwoiit  nad  the  other  to  the  southesst  of  thi«  moun- 
tain. The  former  of  these  belts,  though  wider  in  Kentucky,  hni 
a  less  duviition  than  the  hiltiT  or  eouthcHst  belt,  which  rises,  in 
foct,  to  a  greater  height  than  the  Pine  Mountain  itAcIf,  being  at 
least  2,000  feet  above  the  general  drainage  of  the  country,  and 
constituting  the  range  of  tlie  liOfs  Mountain,  and  the  Big  and 
Littlt!  Black  Mountains,  skirting  along  the  Tenncftseo  line. 

The  entire  thickness  of  the  carboniferous  rocks  of  the  eaitera 
floal-fiold  cannot  bo  stated  with  nccuracy,  but  It  will  probably 
Bot  Dill  short  of  2,:>00  or  3,00O  feet. 

The  analynes  of  some  of  the  most  important  ooala  of  this 
coal-field  show : 

Kobnin. tnia    Sto   7 

Voluna  «ainbullbU  n»It«r ,' from  3t  to  M 

Pixtdcaibon ftom  S>  lo  fill 

AibM fitnn    1(0   fi 

A  brief  survey  of  a  few  of  the  counties  of  Eastern  Ken- 

tncky  covered  by  the  coal-field  will  give  the  be&t  general  im- 

pRsasion  as  to  the  coat-depoeits.     The  nppcr  coal-mcafiurcs  of 

this  field  (being  the  lower  ones  In  Pennsylvania)  will  first  bo 

coB^dercd.     The  moiit   northerly  coal-producing  county  i« 

Greenup,  and  it  is  the  only  one  on  the  Ohio  River,  except 

Boyd,  which  ia  ca«t  of  it.    Greenup  County  deservefl  the  first 

f)uo  tn  the  whole  State  for  its  mineral  wealth.    It  has  in 

ilmndance  beds  of  iron-oro  of  excellent  quality,  thick  seams  of 

&1  nnnel-coal ;  and  witlt  this  a  moat  farorable  position  along 

tbe  Ohio  River,  which  fecilitates  the  transportaHon  of  the  prod- 

Dtti  of  its  miuM.     There    ant  numerous  veins  of  iron-ore 

wUeb  cover  the  whole  extent  of  Greenap  County,  and  the 

Hnhera  part  of  darter  Oonn^  immediately  eontlt  of  it.    This 
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deposit  also  extendfi  into  the  soutliorn  part  of  Scioto  Coonlf, 
Ohio.  tliQ  fkmoiu  Ebnging  lioek  ro^on.  Altliougli  Uu7l» 
bug  to  tbe  ookl-meunres,  they  can  onl;  bu  noticod  hen  u 
giving  importance  to  tlio  coal-bcd«  found  In  tbo  rio&kjr,  uim 
of  wliidi,  nio«t  tbrtiinately,  areof  the  peculiar  kind  required  br 
tlie  inanuiacture  of  iron. 

At  OoAltoQ,  near  Aalilaud,  KentniJ:y,  are  lar^  dCfpoBttcf 
coal  reui&rkably  fi-oe  from  sulphur,  and  wliich  in  used  ia  lbs 
raw  Btate  for  aindting  iron.  Thi;  mout  important  fimiaw  in 
Keotucky  in  point  of  production  U  tlio  Asliland  Aimaoe  on  (b« 
Ohio  RivcT,  in  Boyd  County,  whidi  was  bnilt  in  1869,  andlu* 
a  yearly  producliou  of  12,000  tons.  At  tlio  time  of  iU  erediw 
it  w«8  «aid  to  be  the  largeat  stack  west  of  tlie  Allegliany  Ibo- 
taiue,  being  capable  of  pruducin^  40  tons  doily.  TbisfuBtce 
uses  tlie  ivnl  from  the  scam  at  Ci<iiltun.  Sorond  otltcr  t\tmioei 
are  projected  in  tliis  r^on.  A  block-coal  of  a  similar  choncur 
is  roportt-'d  on  t)ie  Green  Kiver,  in  Wo«t«rn  Kentucky. 

In  Groeunp  County  there  is  evidence  of  an  upnlstng  c^l^ 
coal-mcaiiurCK  against  tLo  Silurian  rocks,  proving  a  sepantica 
ofthe  great  basin  by  un  uphcaral  posterior  to  the  formatioB  of 
Uie  oonl.  Six  miles  west  of  Qrconupsbuig  tliosob-caHMmiftnu 
limestone  is  exposed  at  the  top  of  a  high  hill  about  400  fiat 
above  the  Ohio  River.  A  strung  dip  to  the  cast  soon  bring*  it 
at  tlie  level  of  Tygart's  Creek,  wlierc  it  dlMppoars.  To  lbs 
eastward  the  general  dip  dtBContiauoH  as  far  at  least  as  the 
month  of  tlio  Big  Sandy,  and  is  replaced  by  gentle  nndnlatinUi 
of  which  the  highest  points  aro  no  more  ttian  30  fMt  a! 
tlie  general  water-level  of  the  country. 

tlreenup  County  may  bo  regarded  not  only  as  poasi 
nnmber  of  workable  coal-beda,  but  as  having  probabl/ 
tluckc»t  strata  of  cannel-coal  in  Kentucky.    Kmnerous  sec 
are  given  in  the  fourth  vohiniu  of  tho  State  Bnrroy,  at  van 
localititw  in  Greenup  snd  Carter  Conwliw,  particularly  at  ibi 
iron  l'um.ic«0.    There  is  no  question  about  tlie  general  diar' 
tribntion,  and  the  cOQvenicat  acoessibtlity  for  mining  of 
coal-beds,  of  which  the  followiDg  general  acction  will  givuan 
correct  idea.    I1te  errors  committed  in  regard  to  the  coal 
in  Kentucky  only  applied  to  tlio  woatcra  coal-field, 
ports  of  the  Eastern  Keutudcy  iield  are  correct  in  that 
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Tbc  upper  coal-meosires  of  Ohio  and  PeniisirlTanta  are  not 
bond  in  £*stcm  Kentucky,  the  Aoutlicni  Iwuudary  of  that 

;  frmstton  cros&ing  the  river  from  Ohio  into  West  Vti^ni*, 
father  north.  The  following  is  Hr.  Lesqueroux's  general  see- 
tioD  for  Grccuup  and  Onrtur  Ooimti«8  iu  the  descending  order. 
For  the  sake  of  oniformitj,  however,  the  coal-boda  are  here 

I  Uputed  b;  the  letters  uised  for  the  Gorr««ponding  seams  in 
hnu^lvaniar  Ohio,    and    West    Virginia,  placed    butwoeo 

,  pitttheM*: 


(nui. 


UOl  C.H 

hKmtlktmUHo... 

I  MrKUMria. 

tMDbMT 


AiiteirOM.. 


It*  4 


8U  4 


li»k.«rt. 


W 
Sto  8 

10 

M 
SO 
U 
IS 

m 


c:(»i(C).  01  c 


HMa  blnk-on. 
L«l<b>.C 


*n«rjk. 


aSi^.°.':::: 

OHl(A.t.(Ct  A]. 


KUnarOn. 
UloekOn... 


c-l,« 


tin  « 

10  b. 

4to  a 
« 


*«k,»H. 


to 

W 
tin. 

IW  « 

m 
m 


Vu  trace  of  oo«l  ha»  been  fuiuid  in  (rrcenup  Oonnty  bolov 
ilUtono  grit  or  oonglomerate. 

I«wrence,  Johnson,  and  Floyd  Counties,  which  are 
1  south  of  Greenup  and  Boyd,  aluit^  t)ie  cast  ttuu  of  the 
,  on  tlic  Big  ^ndy,  next  the  We»vt  Virginia  line,  coal  A  it 
famd  two  to  three  feet  in  thickness  ;  B  is  four  to  six  ffot  thick ; 
Ij  ij  ^(  to  four  feet,  and  E  is  live  feet.  Prof.  Owen  reports  the 
lea  exposures  which  he  hod  i>cen  of  the^e  coal-measures  on  th« 
Bg  Sandy,  in  lAWrence  County,  above  tlie  month  of  itJ*  Louisa 
(tWest  Fork,  and  in  Iloyd  C^ounty,  in  the  vicinity  of  Preston- 
)n^  on  the  same  stream,  where  are  four  or  flvc  ditlerent  coal- 
U4.  In  r^wrence  Connty,  south  of  I/miiia,  on  the  Bij;:  Sandy, 
kfoand  six  or  seven  be<ls  of  coal,  measuring,  in  the  ascending 
•riw,  two  feet,  throe  feet,  four  foet,  2i  feet,  four  feet  two  inches, 
Hfeet,  and  shove  that  a  seventh,  a  cannel-cofll  bed.  In  Johnson 
ni  Floyd  Conntiof,  iu  other  places,  ho  found  five  or  six  coal- 
Ml  Near  the  line  between  ^loyd  and  Pike  Cotmtios  nuuier- 
•B  beds  are  seen,  the  main  coal  consUting  of  three  membera, 
i!ted  thickneee  of  7i  to  eight  feet.    The  analysis  of  the 
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coals  of  Flojd  »u(I  JvliuBon  Oo<intiv»  i^liowi^  t^om  30  to  35 
cent,  of  volittilo  inattor,  and  Hi  to  G^  per  cent,  of  («rboti,tbi 
percentage  of  aiilics  being  very  etniOl,  and  it  is  but  lild 
cluiugcd  in  form  in  burning.  Prot«.  JsiiiC4  Ibll  and  B.  SiD 
nuin,  Jr.,  made  an  exploration  of  the  ooiuitry  along  tlieTl 
Fork  of  the  Big  Sandy,  on  tlie  lino  between  Kenluckjr  ■ 
West  Virginia,  soalli  of  Louisa,  and  report  6ve  seams  of  en 
from  tbreo  to  four  Icct  thick,  and  ouo  of  tlivm  oi^t  («*,■ 
divided  into  three  pnrU  by  thin  seania  of  shite.  This  is  Itsril 
and  description  at  Warfield,  on  Tug  Kiver. 

Morgan  and  Breathitt  Counties  also  certainly  hare  a 
abondflnce  of  eoal.  Morgan  County  has  two  beds  of  coal 
the  conglomerate,  one  of  two  feet,  and  the  other  six 
sitoated  lo  feet  above  the  first.  Those  above  the  congli 
are :  A  tWi>  to  three  feet ;  B,  four  to  six  feet ;  C  3d  (D), 
to  four  lect ;  and  C  3d  (E),  throo  to  five  feet  In  Bresi 
County  the  section  begins  above  the  conglomerate,  tod  il 
upper  coal  is  at  a  greater  height  above  the  lower,  showinf 
thickening  of  the  ooabmcasurue  in  going  southwest.  1 
Breatliitt  County,  abont  the  centre  of  the  lieM,  coal  A  is  two  < 
three  foet ;  B,  from  four  to  six  feet ;  C  is  eix  inches ;  C  dd  (£ 
one  to  two  foot ;  and  C  3d  (E),  four  to  five  foot  thici. 

The  foregoing  ivill  convey  a  correct  goncrill  idea  as  lot! 
nataml   exposures  of  the  coal-beds   in  the  extreme    CMtai 
cotmtics  of  Kentucky,  and  will  throw  some  light  also  on  dis 
most  unknown  di&trict  in  the  soutticrn  |«rt  of  "West  Vi: 
Much  remains  to  be  done  in  the  exploration  of  all  this  vcij 
tcneive  wildemess  coiintiy,  not  only  as  to  its  coal-beds,  hot 
regard  to  its  topo^aphy,  in  reference  to  the  building  ot 
roads  to  bring  its  coal  to  market. 

The  boundary  between  the  portion  of  the  field  con 
tl>e  coal-mcuKiires  resting  npon  the  congloniumte,  and  tlM 
counties  which  only  have  the  sub-conglomerate  coals,  Ins  M 
been  defined.  The  wc*t  border  of  tliis  Eastern  Kentucky  o« 
field  was  surveyed,  and  it  was  ascertained  that  it  only  has  (bun 
conglomerate  coals,  of  which  the  lower  seam  is  generally  sbM 
two  fe^-t  thick  at  its  maximum,  and  the  upper  one  not  ex< 
ing  one  foot,  and  generally  less,  with  a  tendency  to  an  In 
in  the  thickness  of  the  coal-measarcs,  and  the  number  and 
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irae,  as  wa  pnee  toward  Uie  northern  line  of  Ten- 

(>n  tlie  veatem  edge  of  the  eastern  coal-field  the  cou- 
glnnierate  varies  in  liik-kiivM  from  7&  to  SOO  fi-ct,  iilUiiniag  ile 
bighcHt  point  in  Owfiley.  In  Kockcastle  County  it  measures 
S40  feet.  Northward,  in  Greenu])  County,  it  thins  out  con- 
siderahly,  and  nearly  diappcars,  u  on  Tygart  Crc«k.  Six  miloB 
uorthwcst  of  Gmyson,  from  the  top  of  tl^  milUtone  ^it  to  thd 
■nb-carboniferous  limestone  is  only  30  feet.  From  Greenup 
County  northward  throii^Ii  Ohio,  in  following  the  wc«tem 
odgot  of  the  eaetem  coal-field,  after  crossing  tlte  river  above 
Portsmouth,  the  conglomvrato  again  thickens  to  300  feet  in 
Hocking  Valloy,  tlien  thins  out  to  a  few  feot  in  Licking  County, 
nur  Newark,  and  thus  it  continues  in  undulations  to  its  norlli- 
em  tenttinuB,  where  it  ia  100  to  150  foot.  By  the  roceot 
stirvoy  of  01i!o,  tlie  conglomerate,  a»  it  appears  around  tlio 
margin  of  lliat  coal-field,  is  oven  lesa  in  tUcknesfi,  and  more 
irreguhtr  than  the  above  description.  From  ttii«,  and  the  un- 
uqaal  distribution  of  the  coal  below  the  eooglomcrate,  it  \i 
evident  that  the  euhK^rboniferoos  mesBures  were  broken  and 
mncb  dtvcreificd  in  their  general  level  by  current*  and  other 
accidentts  And  that  the  auporposition  of  tlie  conglomcrato  woa 
the  true  and  firm  basis  for  a  uniformity  of  distribution,  and 
conaeqaently  for  the  wide  expanse  of  our  coal-fields. 

*'  From  the  general  riewa  adopted  of  the  formation  of  the 

coal,  wo  niuiit  infer,"  says  Leaquerenx,  "  tluil  tlio  matt-rialB  com- 

poaiflg  the  conglomerate  were  brought  and  rounded  by  the 

mvy  movomculs  of  the  lioa  against  the  Khoro.     Such  moro- 

numtfl  cannot  bu  uniform  iijwn  a  very  extensive  area,  therefore 

must  the  materials  carried  by  the  waves  be  deposited  very 

imgnlarly.     Supposing  thosu  movemonla  to  have  been  pro- 

gnsrive  for  ■  long  period  of  time,  as  tlic  enormous  quantity  of 

beapad  materials  seenu  to  warrant,  large  tracts  of  country  must 

Iwn  been  ee|M(rat«d  from  the  shor^  in  lagoons  and  marsbea, 

evnrod  with  tlie  growth  of  voal-vt-getatiuu.    Thus,  while  the 

•and  and  pebbles  were  heaped  around  them,  they  have  fonned 

iflcdstcd  ooal-bAoke  of  various  dimensions.     A  more  gener.il  de- 

pmiao  brought  ovor  tho  whole  formation  the  nppor  luid  true 

coogloinenle  generally  extended  over  tho  whole  coal-fielda  of 

North  America." 
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Conglomerate  oonl  is  not  peculiar  to  Kontncky.    In  Nortt 
em  Tennessee,  near  Uie  lUoite  of  Xculnckv,  Prof.  J,  M. 
ford  liiu  observed  five  M«nu  of  coal  in  thU  ftituiiUoQ,  one  of 
whidi  ntiaina  in  some  pot-boles  a  thickness  of  five  feet. 
Tirgiiiiii,  Kuuth  of  the  Ksnawlut,  Dr.  &.  U.  Salitibury  lui* 
iivt^  1h-<I>  of  ix>nl  below  the  conglomerate,  one  of  nliich  is  fonoi 
of  alternate  layers  of  elate  and  coal,  six  to  eovcn  foot  thick. 
iuu  norer  boon  observed  along  the  wuttero  edge  of  tho 
mcuoree  of  Ohio,  where  in   many  places  the  congl 
attains  a  considerable  thickness,  but  it  appears  to  be  devdoped~ 
at  Slianm,  id  MorcLT  Conuly,  Pctiusylrania.' 

Tlie  w«;>ttiTn  margin  nf  the  eaateni  coal-field  is  described  by 
Joeeph  Lesley,  Jr.,  asstsuuit  in  the  geological  eurvoy,  u  awvj— 
whcru  iiiHrk«d  by  bluffs  of  the  oongloiiicrute  mcmbvr  of  tbfr 
millKton<--grit  formation.  The  carboniferous  fortuatioo  nud. 
those  underlying  them  dip  to  the  southeast  in  a  great  wave 
whEdi  is  nul  syiumvtrically  formed.  Thi4  groat  ware  u  itself 
croHed  by  imdulationa  which  rise  and  fall  in  a  aeries  oa  it  wtro 
of  cros^wares  of  no  great  bdglit  and  depth,  but  which,  running 
in  a  northeast  and  southwest  direction,  are  quite  EolBcieut  iv 
detumiiue  the  principal  linat  of  drainage  out  from  tliu  inouiitiiu 
country  into  tlie  plain.  All  the  formatioDa  along  thb  wceten 
margin,  from  the  Devonian  black  elate  npwanl  to  tlie  true  ooal- 
meaturofi,  tliicken  and  Hhc  into  tliu  »ir  in  a  M>utliwt»t direction. 

The  loweat  ooal,  and  oonscijaentty  the  one  which  marlca  tlio 
mnrgin  of  the  field,  is  a  eulMNjuglumeiate  ooal,  varying  in  its 
tliiokucM,  but  pcrsieltiit  throughout  the  whole  extent  of  the 
line.  He  further  observes  that  certain  spedea  of  trees  mark 
certain  geological  fonnations,  the  beech  and  red  cedar,  for  in- 
stance, being  ehanctcristic  of  the  limestone  Berios,  wbilo  llie 
hemlock,  holly,  and  laitrel,  mark  the  conglomerate. 

At  the  northern  end  of  the  outcrop-line  the  cunglomente 
arcragtit  about  90  fuel  in  ttiicknoss,  and  is  underlaid  with  a  few 
feet  of  aliAle  containing  a  tliinooal.  Thin  streaks  of  coal,  inlaid 
ill  tlio  heart  of  the  solid  rock,  are  found  all  along  the  line.  In 
E»iilt  County  is  a  seam  of  good  coal,  2T  inches  ia  thJckncaa. 

*  The  Kumlnttian*  atiir  by  Dr.  Xpwbcrrj,  boanw,  «la«g  tb*  Otdo  uu)  Pom- 
ijlnuU  line,  in  (he  Uio  nirrej,  ibo*  Ibn  tb«  congloiiicnta  •  biiodi«d  bet  tlikk  la 
belav  ih*  lovMt  eokMied. 
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igc  takes  pUoo  in  going  eoiithwurci,  on  tiie  ridge 
tlivitling  ttie  Red  River  natera  from  ihoflc  of  tbo  Kentucky 
EUver.  Tlio  upper  member  now  nowhuro  cxco«ln  HO  feet  in 
thickncwit,  wliilc  Uie  lower  has  inerea»G<l  to  nn  average  Uiicknou 
Df  335  fe«t,  and  contains  two  workable  and  tbree  thin  coal-bedflt 
Rud  Hireo  of  iron-oro. 

Tlie  main  coal  of  PuUalii  County  whieli  lias  been  opened 
above  tJje  elioala  of  the  Cumberland  River,  varying  iVoni  four 
Ml  five  feet  in  tldckncee,  lies  40  foct  under  tlic  eonglomcnite 
nndxtone,  and  yicldn  n  coal  of  excellent  quality.  Sixty  feet 
Mow  this  Coal  is  nnother  coal,  also  stated  by  Owen  in  hie  firet 
report  to  be  from  two  to  2^  foot  tLick,  wiUi  an  intenncdiato 
bed  of  from  tlx  lodies  to  a  foot,  4!>  feet  above  the  latter.  Later 
reports  give  less  thicbnoasee  as  the  general  avontgv  of  thvee  sub- 
ooiiglomemto  ooaU.  Theec  coals  lie  tVom  90  to  150  feet  above 
the  sub-carboniferous  Iiinc«loneof  Pulanki  Coonty,  and  between 
H  and  the  conglomerate.  "  It  flpprarg,  therefore,"  eays  Owen, 
'*  tbat  the  carboniferous  flora  flourished  in  greater  luxuriance  at 
tiie  oommencemcnt  of  the  epoch  in  the  eantem  ooal-ficlda  ot 
Kentucky  than  in  the  weetcm ;  or  else,  that  the  first  coal-beds 
ftnd  assocUted  strata  suffered  ]e«s  firom  denudation,  while 
llie  currents  were  established  that  swept  in  the  pebbles  and 
Wnd  that  went  to  form  the  conglomerate.  Be  thiit  as  it  may, 
the  knowledge  of  the  fact  of  the  exlBtence  of  one  hud  at  least 
of  good  workable  coal  148  feet  above  the  sob-carl  loiiifi'roue 
I'  Uncitono,  and  40  feet  under  the  conglomerate  of  Piilaski  Coiiuly, 
it  of  great  practical  importance  to  the  inhabitants  of  the  moun- 
tidn  conntios  in  Kcntncky." 

Ks  we  proceed  toward  the  Tennessee  line  along  the  out* 
tlvf  wo  find  five  seams  of  coal  below  th«  conglomerate,  two  of 
»lildi  arc  workable,  the  lower  being  known  as  the  Mi-Kco 
Htm,  and  the  upper  as  the  Main  ecam.  The  average  tliick- 
K»of  the  finb-«onglomorato  member  of  the  millstonc-grit  for- 
nntina  in  200  fi-ct,  and  the  dip  of  the  rocks  is  to  the  eouthoHt. 
Tb*  UcKee  scam  ia  of  regular  thiekucse ;  in  the  most  favorable 
|1km  it  permits  the  miner  to  take  out  four  feet  nine  iudiea  of 
Wt  The  main  coal-bed  of  this  ri-gio»  varipa  in  thickneea  from 
O  IA  51  inched.  The  base  of  tlie  conglomerate  is  2'*  feet  above 
lU  nppenoost  of  these  five  suams  of  coal.    It  measured  80  ftet 
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Prov.  Jamh  M.  Sattokd,  tfao  State  geologist,  publlahod  aa 
asccUeot  report  of  the  geology  of  Tenneasee,  in  1869.  A  large 
portioa  of  Uic  eutvoj-s  nnd  ^plorations  seem  to  bare  been 
nude  Ht  liifl  onn  expeoM,  and  are  a  gratnitoii«  but  vcr^-  vain- 
ibio  contribiitioD  to  the  geology  of  the  State.  I'lie  following 
aecotuit  of  the  topogiapby  aiid  geology  of  the  coal-r«ji;ton  of 
Tennewtee  is  nbridged  from  Prof.  SaSbrd'ft  work.  Some  no- 
Its  of  tbu  present  state  of  the  ooal-'mines  in  this  region  are 
,  from  other  gootcos  : 
I  bonudnry-lino  between  Tcnncwoo  and  North  Carolina 
along  the  summit  of  a  very  high  range  of  mountaioA 
the  Unaka  chain,  vbich  has  n  general  elevation  of  about 
I  fact  abdve  the  sea,  nnd  parta  of  it  are  much  higher.  The 
of  thiB  mountain  within  the  limits  of  Tenneaaeo  will 
I  about  19  or  14  miles  wide,  varying,  however,  from  two 
I  to  30  miles. 
'  ^seing  thoncu  direi-tly  westward  across  tbo  State,  we  next 
>  tu  the  beautiful  valley  of  Enst  Tennceeec.  It  ii  boimded 
southeast  by  the  UnaVa  chain,  and  on  the  nort1iwe«t  by 
I  declivity  of  the  CimibcrlAad  Mountain,  the  coAl-pro- 
>  table-land  to  which  our  attention  will  be  mostly  eoa< 
Thii;  valley  rims  across  the  State  obliquely  in  a  euuth- 
^counie,  an<l  it^  widtli  in  the  northern  part  of  the  State, 
directly  across,  or  in  a  southeast  diroctiou,  trom 
'  '■•il  Gap,  is  about  H^  mllee;  but  toward  the  Auuthnm 
>■  State  its  mountain-walls  conrorge  and  ri-diice  its 
iraadtli  to  about  34  miles  throDgh  several  oounticd  north  of  the 
[Goor^'ia  line. 
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KTlii.'  general  dcvatiou  of  tiio  rallo;  at  thv  north  or  Vir- 
Hbji&e  is  1,3H0  or  1,400  feot  above  the  »ea,  at  Knoxvillv 
VOrAet,  and  at  the  GourgU  line  about  SOO  feet.  In  addition 
Id  the  Kiuthwesterly  d««oent,  thfl  general  piano  of  the  vidtcv  has 

t  dedded  slope  toward  the  northwest,  as  indicated  hj  the 
dbttmi. 

H  Ikit  populous  and  fertile  valley,  combining  nearly  all  thu 
Hioiltnral  wealth  of  East  Tenneesee,  extends  to  the  imuthweiit 
B>GcurgJu  and  Alabama,  and  to  the  [lorthvast  it  is  oontinued 
Ktbc  Valley  of  Virginia  or  Shenandoah,  and  that  i^  continued 
Kt3ior  nortbcnst  by  the  Cnmberland  Valley,  in  Pennsylvania  ; 
Bt  Kittatinuy  Vallt-y  of  Norlhwe«tcni  New  Jcreey;  the  val- 
Wftt  tlndiioa  Itiver  and  Lake  C'hamplain,  .ind  with  another 
Bi  extending  up  the  Mohawk  lUver,  and  thence  itorthwest- 
bd  hi  tltc  lower  and  of  l^ke  (Jntario.  Every  whero  hero  in 
Hi  north  it  is  formed  of  Hudson  River  slate  on  the  northwest 
Bly  and  Treuton  litnestone  on  the  soulheaet  Bide,  until  it 
Brra  in  Kcw  York  to  the  weat,  where  the  poriition  of  the 

tmncrof  coarse  is  on  the  south,  and  the  l:itt«r  on  the  north 

h  Eafit  Tennessee,  thia  valley  is  closely  iiirrowed  with  pai^ 

tUdnllcys  and  ridges,  all  trending  to  tho  northonxtand  eonth- 

no.    These  ridges  arc  very  nnmcrmiit,  and  differ  in   heigh], 

itttjaeaa  of  outline,  agricultural  and  othur  fcatiiroe,  according 

Itiiii-ir  geological  character,  while  at  the  same  time  each  one 

«  nmtrknblo  for  the  uniformity  of  character  it  prcBorvcs  from 

w  tod  to  the  other,  a  di&tance  in  t>omc  i-a«c»  of  M'O  niilvs  or 

■WR   There  arc  some  A-allcys  or  ranges  of  valleys  here  which, 

*l»iigli  [KTluijus  not  averaging  more  than  a  mile  iu  width, 

m  Mntiniioiialy  througJt  the  State,  a  distaiioe  of  more  than 

V"  railca,  and  extending  each  way  beyond  the  limits  of  the 

SWt,   This  valley  is  important  to  the  coal-region  which  ad- 

joii"  it  on  the  northwest,  not  only  for  the  market  for  coal 

«b>i  In  time  ita  populous  farms  and  towns,  and  its  busy  fao- 

toriwiad  railroads,  will  atl'iL-rd,  but  aUo  as  the  great  natural 

^iitiy  between  t3io  North  and  the  South,  and  which  U  now 

fipiiilT  btcoming  available  by  iron  tracks  tbronghout  ita  entire 

higik. 

living  the  valley  of  East  Tennessee  and  passing  westward 
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[next  meet  with  the  e1ev«te<l  and  wide-sfHreadin^  plateau 

Iknovnhcre  aeC>ninber]uidMoantaui,a  high,  broad  tablo- 

,  tlus  ^eat  depository  of  nil  the  ooni  iii  thU  BtAtfi.     ThU, 

I  beea  Iroquuutly  dd^cribed  in  theee  pagea,  ta  a  part  of 

;  lorifr  ijfirttieast  and  southwest  belt  of  high  land  cxt4.-n<ling 

I  aar  the  north  liuu  of  Pi'unsylvauia,  through  thut  Statu 

lW«t  Virginia,  Tennessee,  and  Alabama.     Unfortunately, 

1  not  known  everywhere  by  the  EUime  name,  but,  as  it  is 

I  known  as  the  Cumberland  Mountain  here  and  in  Ken> 

'  and  Yirginia,  wo  m\M  retain  the  name,  altJiongli  it  ia 

I  liic  Alleghany  Mountain  in  Pennsylvania. 

pThe  CuniberUud  Mountain  crossi^s  Teiiiiuivoe  obliquely ; 

Iportion  of  it  within  the  State,  the  table-tand  we  are  con- 

,  though  mneh  indented  by  valleye  and  covos,  is  nowhere 

Jeldy  cut  in  two  by  them.    It  would  furnish  a  highway 

Evutucky  to  the  Alabama  line  upon  ita  flat  top,  along 

I  a  traTcller  might  paae  without  onco  deecending,  or  oven 

1  discovoriiig  at  any  time  his  elevation. 
Lt  almoct  all  points  on  both  sides  the  fiur&ce  breaks  off 
aly  in  sandstone  I'liflV  and  precipice,  whieh  are  from 
100,  «id  even  iiilO  feet  high.  These  form  along  the  eides 
tnble-lnnd  n  well-defined  nmrgw  or  brow  of  sandstone, 
beneath  this  very  fretiucntly  overhanging  brow  the  Mocp 
isfu  of  tlib  aides  coniniencie  and  run  down  to  the  low  landa. 
Vitk  the  exception  of  the  northeastern  part  of  the  table-land, 
At  ilopes  below  the  cOilTs  rest  niofitly  on  or  cousiKt  of  linii-ftone. 
caatero  border  of  tJie  table-knd  in  TcnneNiec  is  com- 
riy  a  nearly  direct  or  gracofoUy-carving  line,  tlie  inden- 
made  by  the  streams  on  tliis  side  being  hardly  iiotice- 
Mt.  Along  its  western  border,  however,  it  is  remarkably 
fatgnlar,  being  scalloped  and  notched  by  deep  oovea  and  valleys 
tad  from  each  other  by  long  spurs  jntting  to  tlie  west. 
deep  indentations,  tlirough  which  flow  the  dillV-rcnt 
that  empty  into  the  Cumberland  Kiver,  give  the  west- 
unltinc  a  wry  ragged  and  dissected  apponrimce. 
Tli«  area  of  tlie  coalme.isnres  is  coextensive  with  that  of 
,table-laad,  and  occupies  an  area  of  5,100  square  milea,  or 
>-«ighth  ol'  the  surface  of  tlic  State.  Along  tlie  Kcn- 
■ncssee  line  the  lable>lnad  is  about  71  miles  wide. 
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but  fnrther  south  it  becomea  narrower.  Alon^  the  soallm 
bouiitUry  of  tbo  8tubc,  iiidtiOiiig  KatNwn  Mountain  «iid  S^ 
qnaU^heo  Valley,  it  in  50  miles  wi<lo.  It  include*  witliin  iU 
litnitfi  the  whole  of  tbu  couutice  of  Scott,  Morgan,  and  Cunibtr 
Isml ;  tlio  litrgcr  part  of  Fentrccs,  Van  niircti,  Itledeoc,  GnU' 
dy,  Sequatcliee,  and  Marion ;  coneideniblo  parts  of  CUibon*^ 
Oinipbull,  AodcTBon,  lUiea,  Orcrton,  Piilnam,  While,  ud 
Fraiililin,  Aiid  Bmall  )>ortii>na  of  Witrreii  8nd  CofTee. 

It  will  bennderetood  from  this  description  tliat  tbie  Cambl^ 
land  Moiintaiti  tiiblu-latid  ba«  a  broad  and  jj^-norslly  levoltupi 
and  i^tiiiids  in  well-deJined  and  bold  relief  nborctbe  low  landtua 
each  side.  Its  general  elcTntiun  above  tbu  ralley  of  Eiut  Ten- 
neaeoo  is  from  900  to  1,200  feet,  or  ^000  foot  above  tb«  tm. 
Its  immediate  escarpment  riaee  up  steeply  from  the  valleys  u>il 
lower  plains  to  lioi^hts  varying  goiicrally  fivui  SJU  to  l,t»«l 
feet.  This  deacriptton  applies  to  bulh  nide*  of  tJic  table-bud. 
An  observer  stan<liii;;  npon  i^itlier  ilii  eastern  or  western  niHtjriu 
lun  have  tstcudeJ  and  beautiful  viuws  of  the  touutry  Ik'1"«. 
On  the  va«t  he  can  see  quite  iK-ro.t><  tiio  valley  of  East  Tt»n<E*» 
to  the  Uuaka  chain.  On  tho  wcait  ftido  tlio  view  ig  very  cxtcniiTe 
over  a  great,  flat  wooded  country  as  fiir  as  the  eye  can  reii^ 
But  another  very  imjKirtaut  fcatiu-o  of  this  table-land 
to  be  explained,  conaiating of  oUht  moiintainn  as  it  wore  [ihcei 
upon  this  hij^h  table-land,  the  highest  piirts  of  somo  of 
but  little  if  any  lues  than  1,000  fc«t  above  tlio  general  n 
of  the  table-land.  In  the  northeaatiTn  i>art  of  tlie  c 
tlie  plnieau  character  of  the  table-laud  is  to  a  great  <  - 
by  tiicse  enporincumbent  monntftioe.  Tbeavorage  oluvatiua 
tliiii  portion,  called  Croea  Moitntain,  above  tlio  eoa  i»  [Kirhajis 
for  firom  2,800  fceL  It  forms  for  many  miles,  in  AnderiMHi 
Campbell  Couiitiei*,  tbo  oastcra  cscatpmcat  of  tbu  tahli.'-Unili 
and  is  a  conspicuous  object  to  an  obsorver  in  the  great 
to  the  i'ai't.  Othci'  stuiihir  mountains  extend  farther  Boath 
tlio  table-laud  near  tho  east  side,  called  tlia  Crab  Or^< 
nuige  or  group.  Prof.  Stlford  alao  dcKribus  ix-rttiin  run 
ridgM  on  the  tableland,  and  givea  other  details  which 
does  not  pcnnit  to  be  traoscribed ;  bat  a  few  of  tlia 
physical  features  are  too  itnportant  to  be  oroittod. 

A  little  to  the  east  of  its  oentre,  the  table-land  ia  ftpli 
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ire,  b;r  tlto  Soqunt«lic«  Vnlloj^,  eut  down  l6n};;tIiwtM  in  its  bodir, 
riding  it  from  iu  middle  jmrt.  fiouthirnrd  into  two  [Mimlk-I 
t  unequal  portions  or  tmaA.  It  is  a  long,  elraight,  narrow 
(High}  6C  miles  long,  and  from  tlirco  to  five  milve  wide, 
kiMidiiig  tlirou)^li  Bledaoe,  Seqaatclioc,  and  Marion  Conntin. 
p  ftJong,  on  both  sidoR,  it  is  bordered  and  ovei'Io»ln>d  by  the 
|;1i,  stMp  inner  dgv*  Itkc  greiit  wulld,  marking  ont  tlio  long 
Uey  with  Aingiilnr  detinitenetui. 
Tlie  arm  of  the  coal-tield  on  the  east  e^lde  of  this  vallny  ll 
mg  and  quite  uniform  belt  or  table,  from  six  to  eight  miles 
fle,  running  down  into  Georgia  and  Alabama,  but  cut  hj  the 
Uneaeee  River,  which  forms  a  deep,  narrow,  serpentine  gorge. 
IS  again  cut  a  little  farther  north  by  Sunning  Water  Creek, 
rough  which  the  Kashvillc  A  Ohattanooga  Railroad  finds 
||«Jm|^  \ta  broken  portions  Bonth  of  the  Tenne»Mcc  Rirer 
^^^BUcoou  Mountain.  There  ia  also  a  remarkable  qusd- 
kteral  block  of  the  coal-tield  detached  by  the  Elk  Fork  and 
pre  Creek  Valleje. 

I  Tlie  celebrated  lookont  Mountain  standi)  up  boldlj  juel 
kbio  tlie  southern  limits  of  Tennessee,  and  ruiio  into  Georgia, 
is  is  a  lonj;,  narrow,  outlying  monntain  east  of  tlie  TennesMe 
ror,  closely  rclittod,  geolugiadty,  to  tho  Tcnnouec  table-land. 
Along  tho  w»t  side  of  tJie  tableland  are  some  little  moun- 
Dfl  and  benches,  but  they  contain  no  coal,  and  our  physical 
Igrapby  must  bo  oonQned  to  what  relates  to  the  eual-rcgiouE, 
e  goncrnl  geological  fonnationa  of  Tennessee  con$i«t  of  the 
tidnin,  Trenton,  and  Nashville,  of  the  lower  Silurian  age,> 
BNasliTiHc  being  the  wiuivalcnt  of  the  Hudson  ;  tho  Niagara 
d  Lower  Helderborg  being  their  middle  and  upper  Silurian, 
li  ihu  Black  Slite,  the  Devonian.  Their  carboniferous  series 
KtHBts  of  the  silicious,  the  mountain  limestone,  and  tho  cOal- 
itainree.  The  black  eIisIc  of  the  Hamilton  formation  ia  often 
tW,  i»  Tcnnc^ec,  as  an  indication  of  stone-coal;  and,  as  Is 
iwul  el)H>w)iere,  thousands  of  dollars  and  n  vast  deal  of  cn- 
taptiae  have  Iwen  wasted  in  driAing  into  it. 

1^  lower  carboniferous  rocks  of  Tenneanee,  consisting  of 
lis  liSciom  and  monntain  limestone,  are  1,200  fe«t  thick  at 
tlirir  luaximum.  The  silicions  group  is  of  vast  extent  throng]) 
cat  (lio  State.    The  monntain  limestone  is  720  feet  thick  in  tlie 
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eoiitliem  part  of  the  State,  and  it  become*  ttiiDDur  townrd  Uk 
north,  fo  that  near  the  Kentuckr  line  it  u  rvdiicis]  to  400  feat. 
Thp  movuitaiii  lim4.«loiic,  of  eours*.  umlerlieii  the  whole  of  lb* 
ooal-ficid,  Hiid  fi^rinii  the  main  |)ortion  of  the  tahle-luiil  Klifwiy 
described. 

To  tmdoi^and  properly- the  twofold  character  of  the  Ton- 
no»ce  ccwl-ScId,  the  render  »iii»t  keep  in  mind  the  descri[4un 
already  given  of  the  iiionntain,  placed,  apparently,  upon  ihii 
table-land  in  the  northeast  part  of  the  oout-ticld,  and  vxtendtlfC 
ever  a  part  of  the  oast  side.  Thin  more  devnted  portioD  ( 
br«ce4>,  upeeiAlly,  paru  of  the  onunties  of  Mot^pm,  Andemi. 
Scott,  OHmpbell,  and  Claiborne.  Within  it  are  nnineroai  hl|^ 
ridgce  or  mountains,  that  rise  al»ove  tJto  general  level  of  Uir 
tablc-lwTtd,  and  in  which  is  fonml  a  great  development  oflW 
coal-meaiinreii.  In  these  ridgefi,  the  conglomerate  u  dt-prevol 
below  the  level  of  the  table-land,  and  tlioithnlefl,c(Hi1»,uiilMaJ' 
Btonefi,  generally  horizontal,  or  nenrly  so,  are  piled  np  io  llw- 
nating  aeries  to  a  great  height  above  the  conglomente.  Al- 
together, the  coal  formation  in  tbia  part  of  the  State  )iv  a 
tliickneu  not  far  front  3,500  feet.  But  it  ehonld  b«  niiileniatiL 
that  nowhere  el««  in  Tonnesiiee  doc«  the  foniintion  preeeotia; 
tiling  like  this  volume ;  nowhere  etee  in  tJiia  State  are  then  lo 
many  coal-bude,  or  such  an  nn^n^gnle  ma«s  of  coiil.  In  all  tke 
other  portions  of  the  State,  all  the  eoal  found  i»  beluw  tlieniii 
conglomerate,  and,  for  convenience,  intut  1>e  here  colled  tbe 
lower  coal-inoasuro».  Here,  in  this  norlhuast  aocttOD,  tkw 
lower  meuurcs  below  the  conglonierato  occur,  but  tiiere  te  ito 
a  series  of  apper  roeoenrea  which  uo«nir  in  the  suiKiriur  ttraU. 

The  follun-ing  Hcctioii  of  thcMi  upper  ooal-men«arM  of  Tan- 
neeeae  is  given  by  Prof.  Salford,  the  luttera  in  parentbeM6bei)g 
added,  and  woe  taken  at  Colonel  Wheeler's,  in  Campbell  Oooat^ 
abont  four  mile*  io  a  8outhwe«t  direction  from  Jackaboro*. 
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The  entire;  tliicknesB  of  tlio  strata  is  ov^  2,100  feet.    Tliere 

no  IwB  tliftn  nintt  hmuim,  of  wliivli  mx  tdiow  Dot  Ives  tlian 

broe  feet  of  colli.    I'robnbly,  otticr  »«»iii«  exiiil  wtiich  do  not 

bp«]ir  nt  tlie  fiiir&ca,  an  hut  little  mining  baa  been  done. 

f    Dr.  Safford  mivb  lio  ie  nut  i>re]>iinMl  to  say,  as  yet,  what  bed 

f  Lc8k>y'«  ulaMiticiition  l)to  WKcuUt  eonl,  tlio  lowvr  five-feet 

pd  in  iLe  foregoing  tsble,  tn  to  be  referred  to.    If  called  upait 

I  fix  it,  proviBionnlly,  he  would  make  it  l>e<i  B ;  neither  wa» 

ft  alile  to  uoertiiin  lion*  Itij^h  it  wim  above  the  conglomenttc. 

fete  fiiii«ll  rider,  one  foot  thick,  nine  feet  above  it,  with  shale 

id  fire-clnr  Itctwcon,  the  eti^maria  in  its  floor,  and  it«  position 

tlio  («rii-«  witli  liiTw  other  good  HenmH,  and  then  &12  fuct  of 

uren  Measures  with  only  one-foot  seams  in  it,  and  the  two 

ber  Beuni«,  apparently   in   the   upper  coal-measures,  corro- 

ondlng  to  ihe  I'ittMliurg  and  OrwiiMbnTg,  gives  tbo  Aoctioii  a 

ron}(  general  reeeniblance  toour  Pennsylvania  system;  and, 

6o,  the  above  repreiieute  the  whole  of  it.     But  this  is  a  mere 

njectiiro  foiinik-d  on  tliu  aji|>earanc«of  thoMvtion.    Po#«ilily, 

B  >trutH  are  folded  together  and  counted  twice.    This  Wheeler 

ol-seani,  B,  h  a  very  valuable  bed  of  coal,  which  iip|<uHr«  to 

I  at  the  base  of  the  main  tnouutain,  upon  the  table-land,  in  this 

lilieut  Mction.    It  has  boen  the  main  source  of  tbo  coal 

sd  in  Anderson  and  r':tmpbell  Counties;  it  in  of  an  excellent 

lAlity.  and  highly  esteemed.     It  will  be  developed  and  ci- 

ti«ively  mined  when  tlie  Knoxvillc  d:  Kentucky  IdiilroAd  is 

iTOpIeied. 

Unfortunately,  tilts,  the  most  valuable  and  important  per 
Ml  of  the  TenneMee  coal-field,  was  tliat  to  which  Prof.  SaSbrd 
M  unable  to  ffivc  ait  nnicli  iittt-ntion  aa  to  the  other  more  ex- 
iMBve  aiHl  probably  more  accessible  regions  covered  with  the 
iwtr  or  sub-cotif^merate  coals. 

The  Bul>-conglonerate  ooals  of  Tennessee  embrace  the 
ibola  of  the  coal-region  of  the  Stale  except  the  northeastern 
teriiini,  and  a  part  of  tlio  eastern,  which  we  have  already  oon- 
liilned.  These  lower  coal-measures  are  oUcn  called,  without 
ftti  HMsou,  false  coal-measures,  by  geologists.  Farther  north, 
ud  nn  the  ejist  side  of  the  Allcglutny  coal-field,  they  are  foaod 
mriying  tlie  Cattskill  group,  and  in  Itogere's  Pennnylvaiiia 
tpon  they  are  called  the  TeeportiDe  coal,  but  have  alwaji 
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been  found  very  tliin,  uneortAln,  and  deoeptive.  Alon^  iW 
vTKi^  \mvi\vt  uf  ttic  Eusterii  Kuiitiickv  cinnl-livlil,  liuwovtT.Mlit 
liiive  jiisl  set'ii,  tliev  nt*  louiid  lo  tli«  nunilwr  of  lii.-  xuat, 
two  of  which  are  workahle.  They  arc  deve[o{>ed  in  the  MDth- 
em  piirt  of  Illinois,  nnd  nru  tliv  urity  n'uU  fotind  in  Arkuiui 
III  TenncMioe,  Mccording  to  I'rof.  Sftffurd'pi  n-imrt,  thuy  an  a 
important  division  of  the  co«l-meaauree,  coneifiting  nf  a  hmi 
of  8atid«loricti  iknd  shales,  with  from  onv  to  tltno  or  four  cud 
horizons,  and  tlie  liiioknoM  of  tlie  lonnation  rangoit  fruui  ■  fev 
feet  to  SOO.  ThiA  appliea  to  the  southern,  western,  and  nuttlh 
vmtcni  portioDsof  l)io  ti>l>lo-laud,  where  thoMBub-congloiamli 
meuuro  arc  the  only  onc>i  available  a»  a  aoorce  of  coal. 

Prof,  Salford  takes  np  the  more  Bonthem  or  srtDtlivaMB 
portion  or  subdivision  liret,  nnd  [bun  prucCHMls  northward.  ^ 
Heteanee  /fipMon  include  that  part  of  the  tablt:-lnnd  huoiKlvd 
oD  the  east  by  the  Scquatchee  Valley,  on  the  south  by  tU 
Alabama  linc^,  nnd  ou  the  nortli  by  Whitu  and  CiimlKTlaniK'oiti' 
lies.  CoaUniinett  are  here  opened  at  Traey  Cily,  in  lininiy 
County,  near  the  Marion  County  line,  with  a  branch  rAilnU 
to  the  NaebviSle  &  Ctijtttanooga  Uallrosd  at  Cowan,  by  wlild 
ooal  is  taken  to  Nashville^  ST  miles. 

The  main  Sewnnee  ouftl-«cnn)  a  from  tlirw  to  Mncn  ftd 
thick,  is  230  feet  below  the  conglomerate  cap-rock  of  llio  upjiW 
plateau,  and  371  feet  above  tliu  mountain  limestone.  Ihttt 
are  four  thin  Aeamti  below  thi«  main  «««m,  tlie  low(!«t  IxuBg 
from  one  to  three  feet  thick,  and  there  are  two  ihin  «•» 
abovu  it.  In  tbie  section,  the  strata  are  ajiproximatoly  lion* 
xonial,  and  the  meaHurea,  which  it  will  be  seen  ore  500  fed,  in 
nineh  thicker  than  in  Kentucky,  where,  however,  they  gp>* 
thicker,  and  the  coaI-«cam«  iiicrooto  in  number  and  eixc  lov- 
urd  the  Tennessee  line.  There  la  an  intermediate  ooiigli 
cnvte,  70  feet  thick,  54  feet  below  the  main  Sewauee 
seam. 

The  lower  part  of  the  above  ecetlon  ihint  out  in  goin^^ 
northward,  from  360  feet  to  50  feet,  in  Grundy  Ciuiity, » 
haft  only  two  thin  t*eam«  of  coal.    The  coAl-seanu  in  this  lo^ 
part  are  freijuently  too  thin  to  work  with  pn)fit,  but  oi 
swell  out.  lociilly,  to  thicknesAes  of  tliree,  fonr,  and  even  ut 
feot.    The  (quality  ut  the  ooal  i«  gooerally  good,  but  variii'  u-  i 
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be  localitiea.  It  is  uot,  its  n  gciiuml  tJiiiig,  liigliljr  bitiiriiinotte ; 
nuoli  ul'it  is  u  i^olid,  miWo,  frt^-lmrning  ewal.  Tiii:*  inwcr  por* 
ion,  bt-low  thu  70-feet  cougtomerate,  extends  over  tlie  whole 
if  tbia  Sewanee  division,  and,  from  thu  nuiiiorous  eecdons  and 

eUils  giren  by  Frof.  SufTord,  it  i«eemti  to  coiitaiii  quite-  n  large' 
anonat  of  coal.  In  one  of  tbo  golfs  at  the  bead  of  tlio  dM)p, 
tarrow,  cliff-bottad  valley  of  Littlo  Sequatcbve  Creek,  there  are 
»me  beavy  local  doviilopntvntx  uf  tbo  cuul  of  tfii^rc  luwvr  tiieas- 
ireft.  In  one  locality  it  h  live  feet  thick,  and,  in  unolhcr  gulf, 
ho  coal  •hows  itHelf  beneath  the  cliffs,  uine  feet  thick,  and  ia 
izpoeed  fur  40  fc-et  in  an  honzoiital  direction.  Thu  it[>))or  voal- 
Deasiirw,  iti  wbich  is  the  Sowatiee  coal,  mined  at  Tracy  City, 
ft  mtimatcd  to  cover  one-fonrth  of  this  division  of  the  tablo* 
and.  There  is  very  littlo  of  it  from  Tracy  City  lu  a  eotitberly 
tr  eontliwcRtcrly  direction  a«  far  n»  the  Alubaiiia  line,  but  it 
izUmda  in  a  sonthcaateriy,  easterly,  and  northeasterly  direction. 
The  main  Sovance  ia  a  valuabto  bed  of  coal,  and  the  most 
vliablo  one  w«8t  of  the  Seqaatuiioo  Valloy.  Tlie  co^d  is  of  a 
ood  quality,  fiemi<bitum)Dou»,  and  contains  bnt  little  pyrit«&. 
Vrha]>9>  no  pnrer  coal  ia  bronght  to  the  Kn&liville  market.  It 
i  objected  to  on  account  of  its  being  more  or  leea  Iragiie,  and 
te  tendency  to  boootne  fine ;  but,  if  properly  handled  and 
erueuod,  it  is  a  very  desirable  coal.     Its  fragile  character  is 

no  to  ita  peculiar  Bpnmons  structure,  which  has  been  attrib- 
uted by  some  to  a  mirt  of  cryfilallluttion,  hut  which  Prof, 
(afford  attributes  to  a  hilcrnl  criiMhing  movcmont  of  the  strata 
n  the  vicinity,  it  being  but  a  few  milca  to  points  where  the 
rwlu  have  huen  gruiatly  disturbed,  and  this  structure  in 
Tnainly  eontincd  to  the  Sowiuioo  mince.  The  thickness  of  the 
bod  at  the  Tracy  City  or  Sowanee  mines  varies  from  2^  to  ? 
f«i,  but  it  may  bo  regarded  as  a  four  or  five  feet  bed.  Its 
P«|)er  horiison  iit  fWim  50  to  75  feet  above  the  lower,  or  70-foet 
ocof^omerate,  before  mentioned. 

Tliu  Scwanoo  Diinee  at  Tracy  City,  in  Grundy  Coun^, 

Uivu  diwcribetl,  and  the  .^'tna  m'mii*  in  jSfariun  County,  pro- 
ioeed  by  far  tlie  greater  part  of  the  ooal  sent  to  market  in  Ten* 

MMt,  in  1869,  altiiough  there  are  many  other  points  where 
oal  is  mined  nince  tlio  cmnpletinn  of  the  Nashville  ife  Chat- 
Uiooga  Railroad,  through  the  Itacoou  Uountain. 
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The  rosin  iBttui  or  OUff  seam,  mined  nt  Uie  ^tno  intna>,in 
Marion  County,  ia  from  70  to  \O0  ft>et  below  tlie  low«  «•- 
gtomorato,  and  belongs  to  the  lower  oonl-iuL-nisun*.  At  do 
other  jwint  bavo  tbe  eoals  been  to  tliorouglily  exjilorad  H 
faere.  The  following  general  Bection,  in  the  descending:  ordtt. 
of  the  Htrata  in  tlie  ^tna  region,  will  illnstrate  iho  cbancUr 
of  the  coal-foriuation  over  a  larpe  are* : 

1.  TlK^  xipiwT  iiicMuiD',  '22(\  feet,  eontntii  the  MVlkvr  icaav 
four  feet,  unirorm  good  cubical  coal;  the  slate-veiti  fire  to  a 
feet,  with  18  inches  of  slate  and  ooal  mixed  ;  andtlteKelt^o^ 
two  to  tlirou  fi-c-t,  good  cubtciil  coal. 

S.  The  upper  conglomerate,  a  aandetonc  of  T5  tb«t  tliiek. 

8.  Then  ]30t«170feec  of  flhale,  withtwotUlnaoanuofoMl 

4.  The  lower  conglomerate,  70  to  lOH  feet. 

5.  ilaiu  ^tuu  or  ClitT  Acani,  aver^ie,  perhaps,  three  fett 

6.  Lower  ineftjinrc«,  388  feet  additional  to  the  mooiUiiB 
limestone,  containing  three  thin  seania  of  coal,  two  of  vUdi 
vary  from  six  inches  U>  tliree  feet. 

Tl>o  above  pn»«nte  a  feir  Eummarj  of  the  co«l-meaeanirf 
tlie  Bacoon  Mountain  region,  fihowiiif^  a  further  increase,  f/Hf 
eastward,  in  the  rolnine  and  in  tl)C  iiitml>er  of  coal-beds  uf  th0 
lower  measures.  Another  account  of  the  ^tna  mines  is  pTM 
in  the  latter  part  of  this  chapter. 

The  vKtna  mines  arc  in  Hurion  County,  near  the  Na<)ivfilt 
&  Ohaitnnooga  Railroad,  and  between   it  and  the  TetiaeeM 
Rirer,  inihoRncoon  Monntain^and  13 miles  from  €hattaiKX>|C>- 
The  main  ^tna  or  Cliff  seam,  which  is  here  mined,  ts  the 
important  bed  in  the  region,  and  hiiji  l>een  mined  at  nu' 
points  by  difterent  parties,  and  has  a  wide  sproa<l  nn 
lower  conglomerate)  or  Cliff  rock  of  the  mountain.    The 
irregular  in  thickno«»,  nmging  generally  from  18  inches 
feet,  but  ocoasionally  sinking  to  a  few  inches,  or  rising  in 
swell  six,  seven,  or  more  feet  in  tbiokness,  and  it  wilt  av 
|>erhnp«,  tlirccfoot.    Thcetructuroof  the  coal  is  often  peenlbrj 
being  in  Inniinie  from  the  ftnction  of  an  Inch  to  two  inchM 
thickness,  scparate<l  by  seams  of  mineral  charcoal,  nod 
one  madoupof  small  irregular  vortical  prisms.     The  coat  is 
good  quality,  and  in  domaad,  not  highly  bituminous,  oon 
bat  little  pyrite,  and  malcea  good  ook& 
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'nines  acrosfi  the 

r..nlh  of  the 

I  :  ul'llieScquat- 

'Tatii  north  of  tlio 

liivcr,  hoe.  not  been 

i;t->rO,  bm  its  general 

'  ii«  iilruadjr  pivon.     Both 

l>reflent,   and   the    main 

!   foal.     At  tnanv  point* 

1  Iiinil  from  the  vicinity  of 

: .  ill  Moi^ftu  County,  tbo  coal- 

■  iiiks  have  bwn  opened  iii  them, 

:iii>in  above  and  others  below  the 


N'm  nlopc  are  oft4>n  imiuh  disturbed. 

'iiaDnM  are  brtjtiglit  down  to  the 

liohed  blocks  of  the  meaaaree,  containing 

Blopea  as  if  tliey  bad  been  pitched  over 

rutno  plac«8  mine*  are  oponttd  in  thv^e  tiltvd 

H-incriaiirei  resting  against  the  slope  of  iho  moun- 

irngh'stnines  in  Roane  County.  At  the  top  of  the 

^ond  tbc  cn»t  there  i»  an  outcrop  of  c-oal.  ap- 

Eg^iHl  likoly  to  tiie  Mime  bed.   Xortli  of  Olmltaiiooga 

ubuut  a  dozen  localities  south  of  Big  Emery  Itiver, 

a1  has  been  moro  or  le«s  extensively  mined  in  seams 

ar  five  feet  in  tbickRc»K  but  only  to  supply  a  limited 

market.     Of  these  a  further  acconnt  i&  given  at  tlic 

Jib  chapter. 

lines  of  the  Wilcox  Mining  Compnny  are  situated  on 
■1  slope  of  Waldcn's  Uidgc,  nn<i  nlong  tbc  north- 
Liie  CJonnly.     The  coal  in   1872  was  run  over  » 
I  tQ  Emery  Kiver,  at  a  point  where  there  is  always 
barges  and   mcdiuin-sizc<l  steamboats, 
tilted  and  di^turhed  porUon«  of  the 
Bj  reports  the  coal-seam  of  workable 
^wbicti  is  work<-d  at  the  ^tnn  mines, 
•earns  b^isiqrib    The  position  of 
e  tjj'  ICddlc  and  Upper 

'  ^ttlie  Itig  Kmoiy 
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Biver  lierc  come  within  1)  mile  of  Wnlden'ti  Ki<lge.  Mm 
<Kmv<;niciit  places  for  mines  might  poaeihlv  be  found  noir 
Chattanooga,  but  none  eucli  aro  now  worked,  and  it  in  ivjxintd 
that  the  co«]4eninB  in  that  neigliboriiood  »rv  not  in  h  bvn> 
able  condition  for  working  as  those  st  the  "Wilox  luiiice.  Tlio 
mun  senin  of  coal  axernf^  rather  ovor  than  under  fuur  fwl  Ea 
thiclctiou,  and,  bv  analysis  of  Prof.  Wormlcy  of  ttio  Oliio  wwKf, 
tliU  eont  contains  63.10  of  carbon,  37.70  of  volatile  matter. 
7,70  of  ash,  and  1.5  of  wnt«r.  If  tlue  be  u  oorrevt  uaalj^sif^  tUi 
is  a  bitominoiu  cool,  wIicto«8  all  the  otlier  analjvee  hoKnAv 
given  of  Tcnneeeee  ooaIh  are  thone  of  Henil-bituminoas  omL 
The  region  ia  distinguislied  hj  Bliarp  e^olinnl  folds  of  the  sinti, 
and  tlie  ooal-bede  aro  found  l>'ing  at  a  high  nngio  to  the  boriiM. 

The  Northc-ni  or  Northwestern  Diriiiion  cf  ilio  Tenno«o 
eo«l-regioii,  embracing  parte  of  Overton,  Fentresii,  Scott,  Mir 
gan,  Putnam,  Oumborland,  and  ^V1)ile  Counties,  is,  accodii|f; 
to  Prof.  SafTord,  a  wide  table-land  withonl  mountaiiiti.  TImec 
lower  meafiuree  present  eimilar  featuren  tlirougliout  from  Eta< 
tuokr  to  Alabama,  They  consist  of  shales  and  oaadstones,  tta 
latter  ttometintett  absent,  and  range  in  tlucknoes  &um  a  few  ttA 
to  about  'i<>0  feeU  They  contain  two,  soinotimett  three,  nuel/ 
more,  M^ima  of  coal.  Theae  are  often  too  thin  for  mining;,  t«t 
locally  swell  out  and  form  valuable  deposits  from  2j  In  fimfcr 
five,  rurcly  more,  feet  in  thie)c»iii«.  The  Poplar  Mountain  uhI 
TTppcr  Cumberland  coal-bAnks  in  Kentncky  nra  the  DottboD.  | 
extension  of  this  same  seriK, 

The  extraordinary  development  of  the  sub-carbontfonM 
conl-Tnea»ure3  with  workable'  seams  of  coal  in  Tennessee,  M  <i^  ^ 
Bcrilied  in  Prof.  Siifford's  work,  is  fully  confinnod  by  J.  P. 
ley,  tlm  hwt  Pcnu»ylvnniA  {;M>lngi«t,  tu  the  following  artlcltil 
baaed  on  the  report  on  the  Wnldon  Wdgo  eoahrogion  by  Prof.] 
Bradley,  uf  Knoxville,  already  referred  to : 

''  The  juxtaposition  of  this  Upper  Silurian  iron-ore  of  V  ** 
East  Tenncesee  with  the  beds  of  the  coid-measurcs  Xo.  XII* 
a  striking  phenomenon,  but  one  not  peculiar  to  that  rogit^ 
We  have  before  »poken  of  the  great  downthrow  fault*  whi* 
have  brought  this  result  about — faults  which  run  in  strai^' 
lines  for  several  hundred  miles  from  Alnhnma  to  Middle  V^* 
ginia.    It  is  to  these  faulte  that  we  owe  the  existence  of 
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Cumb«rlaD(!  MQuntain  Range  and  the  prefiervation  of  thft  coal- 

^bed&.  Before  tbc£«  faulU  took  place  the  coal  \vu&  olorated  from 
lO.iHX)  to  '^,(100  ftM-t  above  tlie  Icvvl  of  tlia  6uu,  oa  a  pliitvau 
coTertxl  with  eternal  snow  aiid  ioo.  When  tliU  pUteaa  was 
cracked  along  parallel  lines  running  east-noHheast  and  west- 
sotitbwest,  iiitenuedtulA  Mctionit  of  it  dropped  to  about  3,000 
feet  abovo  tido-levvl.  Tbe  seutions  which  retained  their  alti- 
Indo  have  been  eroded  of  all  their  coal-measures  and  of  the 
Tonuationa  beneath  the  oOAl-meseuies  as  far  down  as  the  foe«tl 
ore.  Thus  on  two  «idc«  of  each  crack  the  ore  and  the  coal  lio 
facing  each  other.  Gtotcgtcally  they  were  ^eparatecl  by  an 
imtneiMMi  interval.  Geop^phiealiy  tbev  are  now  but  a  few 
forlongs,  somotimw  but  a  few  yards,  apart. 

"  The  coal-meaHurcit  aUo  have  been  prMcrved  bj  the  ver- 
tical dm)H<  of  tbe  Cumberland  Mountain   almost  in  their  total 
original  thiekiiees.    There  are  nearly  3,000  feet  of  vertical  wmi!- 
moa^urvs  WMt  of  Knoxvtik-.     This  ie  in  strong  coatra«l  with 
the  Rtate  of  thing)*  in  Pennftylvanin,     Our  I»we*t  coal-bed!*  are 
well  known  U)  run  along  the  summit  of  the  Alleghany  Moun- 
taiu  rnugo  (which  is  tlie  nmtliera  prolongation  of  tl>e  Cumber- 
land  Mountain  of  the  Southern  Slates) ;  and   the  coal-baeins 
which  lio  behind  the  Alleghany  Mountain  in  Lycoming,  Clear- 
field, Cciiire,  Cambria,  andSomeract,  are  comparatively  shallow, 
Wttv  contAiniug  more  than  the  lower  1,00<)  feet  of  the  whole 
foraiaiion,  and  o(\eii  not  more  than  enough  to  talce  in  the  lint, 
or  first  and  second  coal-beda.     The  Pittabnrg  bed  and  the  upper 
eoil-ineaEnros  are  not  presorted  to  ns  except  in  the  low  country 
of  Uio  Mi'uongahcla  and  Ohio  Kivor  valleys. 

"  But  in  TenneiMG  the  lowest  coal-bed  comes  to  tlio  surface 
ttdiu  very  rootsof  the  mountain,  as  if  it  came  out  in  thework- 
iln])groiRid6  nt  Alloonn,  or  in  the  SuKquchuuna  Kiver  bed  at 
"ilKomspurt  and  Lockhaven,  An  imincusc  wall,  of  alternate 
<Ji&  and  gteep  slopes,  in  all  nearly  twice  the  height  of  tbe 
Alleghany  Motinluin  at  Lockhavon,  stands  above;  and  along 
thwf  ^rjpe»,  at  inter^-als  from  the  bnac  of  the  mountain  to  its 
^HM,  mn  honsontal  outcrop§  of  niimerons  ooal-bedii.  It  i%  true, 
t>|«tt<ff  them  are  very  thick  ;  tha  Urgeat  one  yet  discovered  is 
W  wreu  or  eight  feet;  the  Csireyvillo  and  Coal  Creek  beda 
jitld  but  four  feet  of  conl.    Bat  the  sum  total  of  niiuoral  fud 
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praerrvefi  for  the  use  of  the  inlinbitnnU  of  ()>r  Sonili  i»  \nt- 
tically  infinite.  Every  valley  and  ntvitie  that  idHiu>i)  Uwa  Ik 
plateau  loii^tticnK  tliv  untovps  and  CiicilitiitcH  occcae  to  Utc  Iwdt. 
lu  vouDie  of  time  a  thotiMuid  collieries  will  bo  nunixl  iii  tti 
mountain,  and  a  thoa&and  iron-M'ork»  estnhltiilKx)  miltieuRl 
at  ltd  fout ;  a  thoui»ii<I  villages,  towns,  and  citic»,  will  grow  o^ 
in  tlio  bruad  litncstoiio  idnin  before  it ;  *  tlioiimid  fuctorw: isl 
mill))  n-ill  iimke  t)tc«L'  tovfOi  hiuI  villa^  Inini  witli  life ;  aiitltll 
this  life  will  ha»e  ibaelf  ou  the  roounlain  coal,  thun  wonderl^tlv 
preserved  from  deetruction  by  throes  of  the  earth  tn  ancient 
days,  whivh  noiild  haro  oblitvrntod  every  traec  of  lininaii  lib 
from  the  cuiitiiient  had  tlie  divine  inveniioii  of  human  lifchwn 
made." 

The  same  writer  cxnmiatyl  the  Inndo  now  ovrnixl  by  li» 
Sewaiiee  Coal  Company  in  Marion  and  Franklin  CViunlitCr 
about  the  year  1^55,  and  remarked,  in  regard  to  the  gestnl 
geologj'  of  the  TeuncsMv  conl-rc^ou,  that  he  had  looff  liace 
arrived  at  the  co»ohi*ion  that  the  conglomerate  furtnalioa 
(XII.)  so  called  h  not  so  much  a  geological  iud)vi<l(ialily  h  s 
convenient  reference  aud  name.  In  reality  several  coIlglolu<^ 
alee  were  thrown  down  in  the  interval  between  the  growtli  <t 
tlio  Hivoral  tower  beds  of  ooal.  Gravel  and  ))cbbU>*toneit  duv> 
iietvrized  the  be^nningof  thecoal  em,  as  fine  ivand  utid  mwt 
it^  middle  ages,  aud  mad  and  marls  its  later  and  last  itepiaiH. 
In  the  Sbamokin  anthracite  region  the  live  lower  coal*  llllf^- 
nute  with  six  distinct  conglomemto*,  and  above  the  twHnii  cotl 
bed  i"  still  another  aimilar  one.  Along  Mine  Ilill  the  remirk- 
able  conglomerate  of  the  gray-aah  Iwd  overlie*  five  or  fix  ua- 
workable  coal-hcde  fhut  up  among  the  un<)crlying  anndstoDM. 
Id  Virginia  the  development  of  roats  beneath  the  conghitnemti 
is  so  remarkable  that  they  have  been  tlirown  into  an  older 
rJL-;^,  and  claMiBod  with  the  great  red-shale  ye«[M-rtinu  funnulios 

He  was,  therefore,  not  KUqirieud  to  hoar,  iu  this  Scwniie 
regiou  of  Tennessee,  of  four  beds  of  coal  below  the  cunglnnieral 
at  re«i>ectivu  intervals  of  lU,  M),  20,  and  35  feet.  Xono  <A 
them  were  then  reported  to  be  commonly  of  workable  tliiek 
not*,  although  one  of  them  was  said  to  he  three  feet.  One  e 
theite  j>uh-coaU  wm  opened  on  Lookout  Monntiun  near  Chat 
taitooga,  and  on  Raooou  Mountain  and  WuldcnV  Itidgo. 
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AU  of  tbeeo  anulvevs  ]>rovc  tlie  coale  to  bu  &outi-l)ituminous, 
a  coiitniuing  a  large  ]>or1toii  of  cftrbon, 

^P      TAa  Ooal-Mi»f*  qf  Ki«t  T<.'nnf4)m  in  1873. 

I  Tn  Oie  block  of  voal-tneasured  l^ing  between  Cumberland 
ti>,  in  CUibunio  Ouuntr,  and  Wheeler's  Gap,  no  coneiderablo 

fu  bavo  vol  bi-cn  ujienvd.  At  two  or  tlircv  points,  »iniitl 
are  occasionally  opened  tor  local  blAcki^niUliing  suppler; 
twenty-iivo  tons  woulj,  probably,  lie  a  very  liberal  csti- 
u>  fbr  tJiu  annual  pnxltiuL  In  tlii«  ilielrict,  coal  lins  long 
la  known  to  exbt  at  several  pdiiits,  and  often  in  tbick  bedat 
t  it  is  bounded,  on  at  least  tbree  of  ils  four  iiides,  by  np- 
BTulnwliieli  carry  llio  underlying  i^ubcarbuniferuus  liincstono 
ell  on  tti«  flide,  and  often  to  tlie  very  top  of  tbo  border  ridge, 
ticb  1ms  a  general  elevation  of  from  500  to  l.OtH)  feet  above 
|ii  adjoining  vallcyrt.  Tliii)  Htructuru  prevents  ready  access  to 
eoal-Acuus,  exoept  at  tlie  gaps. 

Al  Wbeeler'fl  Gap,  we  reach  the  line  of  tJie  Rnoxville  A 

Railroad,  whow)  prownt  northern  tcriinniis  is  at  Carey- 

jast  in  the  mouth  of  the  Gap.    At  ihia  point,  miiiiitj;  on 

Itlgtt  bchIh  commenced  tn  1870,  though  small  n-orkiiigtt  for 

npply  bad  been  carried  on  hi-ru  fur  boiqc  years  provioua. 

pneent,  threo  oouipunies  are  mining  iui<t   shipping   coal 

SjTix. :  Kenucdv  ifc  Morrow,  Careyville  Ctial  Company,  and 
Indf  Sons.   The  latter  tinn  i»  now  applying  for  a  charter, 
r  tbit  nnmo  of  tlio  East  Teonessoc  Coal  Company. 
Prodnot  of  CaiHpbolI  County,  "  Careyville." 

1»»0.  I  MI. 

Marffk  Uomv 1,««I  um I.SMMofkl 

C^nnVe  dual  Onm^ujr j.wjO  "  t,<3W   - 

FnUnfcgon* ijua  ■ 

T^  Mwu  MpoA  Sir  lU(  couMjr  ia  tA,000  uni. 
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Tlie  workings  aro  oil  in  tbe  n«arlT  horizontal  strata  u(  Hut 
foot  of  Crosri  Mountain.  The  upturned  edges  of  tbo  uadcrlvii^ 
ttnitii,  u'iiich  L'Uewhero  form  a  bouudiiigridgo  (WiildenV  Kiilgv}i 
fio  aa  to  binder  neceH  to  tlte  liorizoiital  beda,  are  bore  «nt  avt;, 
and  Dtidotlie  the  valley  «f  Wheeler's  Gap.  About  two  milMla 
tbe  southward,  ibcso  stmta  riMc  Again  u#  n  ridge,  nnd  no  Amla 
attempts  at  mining  are  found  until  we  rexoh  Coal  Cmk,(il 
milws  distant  (nine  by  rail),  where  Coal  Creek  Gap  givm  •oeon 
to  tbo  utidistiirbcd  Btrata.  Hure,  the  Kiiuwillu  Iron  CompAnji 
tbo  Coal  Creek  Co»]  Company,  and  McEwen,  Wiley  &  Ctini' 
pany,  are  working  auccesefal  minee,  and  otbon  aro  talked  a£ 

Production  of  Anderson  County,  "  Oojil  Crock." 

»to>  tan. 

OmI  Omk  Cokl  OMopuir IS,000  uiu. I,»*1  tni. 

Kooxffflo  Iron  Coo>p«iif la,Mft    "     11,810   " 

MoEi.cn.WUcj  iCoropiiflr. 10.OT4    "     «,»«   " 

SquiU  mliini  Bboul  Winter'*  Gap SO    " 

The  CiiiiKU  Ti'jxitt  of  lliu  couclj  1*  £!,TBU  Mot. 

Tliefto  two  clusters  of  mines  are  worked  in  one  and  tbe  unM 
Beam.  It  is  a  coking  coal,  making  strong  coke,  and  yieldii^ 
a  good  Bupply  uf  gas.  It  ia  in  aouio  parts  quite  snlpharoDf,1ist 
varic*  greatly  in  tbiH  respect,  t»  well  aa  in  other  cbarecten. 

Bcveml  other  tteams  of  coal  are  known  Itere,  holb  al>i>veud 
below  the  one  worked,  bat  no  eoiiflidcnible  ofionings  hare  btt» 
nindc  upon  them,  Tbuy  vary  in  clmnmtcr,  but  arc  mcitljr 
cokini;  eonU.  It  in  probable  that  a  etill  lower  Beam  ihanuf 
y«t  kuowH  will  bo  found  in  tbo  upturned  Htrnta,  and  of  a  duo* 
actor  gutted  for  ukc  in  tbe  furnace  in  tlio  riiw  stale.  As  aliiUh 
dant  iron-ores  exist  all  tbrongb  this  r^ton,  l>oing  eep«ca«l|f 
concentrated  about  Caroyvilk't  a  location  otberwiac  wpeeUlf 
favorable  for  iron-furiiuui.M^  it  is  very  docirablu  that  the  llortaM 
of  tbis  seam  shall  be  explored. 

Ait  wc  approach  Winter's  Gap,  about  30  miles  dtJtaiiUWf 
find  several  tunall  upeuiugs  in  dillurent  ecAme,  one  of  wbiti 
is  supposed,  tliongh  not  certainly  known,  to  be  Ihu  oqnivaleiil 
of  that  mined  at  Coal  Creek  and  Carey  ville.  Tlie  lownrMHunuf 
ftirnncc^oal  hag  alw  boon  opened  rocimtly.  ConI  and  iron  sra 
both  ahundant,  and  of  fair  quality.  Two  loekH,  of  small  liftt 
wontd  make  Poplar  Creek  navigable  to  Clinch  Uivtr  and  tin 
Tciuiccsco.    Tbe  amount  of  coal  mined  here  at  pre«in)t  i<  wrj 
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m,  und  only  for  locsl  u»c.  Bvforu  th«  Knoxvillc  &  Ohio 
Urou)  WU8  Liiilt,  thU  waa  the  sonroe  of  all  the  coal  carried 
lie  KnoxWIIe  market.  Oue  of  the  seams  here  opened  showf 
Dppvr  bench  of  Mvcral  inchoo  of  canuel, 
Fftwing  on  southward,  behind  Waldea's  Itidj^,  wo  find 
■fiional  openings,  but  none  of  any  ^ize  until  we  approach 
LnnondV  Gap,  wbuii  tho  Ltttlii  Einvrj'  breaks  through  the 
^.     Near  thi^  point,  considerable  work  Iiaa  been  done  in 

cr  timea,  for  local  aupply,  and  to  some  extent  for  ahipinent 
m  tho  rifcr.  At  prc»«ut,  Colonel  Byrd,  of  Kinfrgiou,  ts 
ling  a  limited  ainonnt,  and  hanlinj;  ont  in  wagons  The 
idnotion  of  Morgan  Count;  (near  D'Armond'e  Gap),  Colonel 
rd,  is  (1871)  about  100  tona. 
On  the  outer  face  of  Walden's  Ridge,  between  the  Little 

Big  Emery  Rivers,  the  Wilcox  Mining  Company  ia  carrying 
extensive  mioiug  opcrtkttont!,  in  a  suam  of  good  furnace-coal, 
icli,  however,  doe»  not  bear  transportation  very  well,  having 
n  partially  crushed  in  tbe  upheaval  of  the  aharply-inolined 
1  which  form  Walden's  Ridge.  The  coal  is  excellent  for 
Dufacturing  purposes,  and  for  making  gae.  Other  soanis 
tfa«  citnpnny'ii  pro)>erty,  behind  the  ridge,  yield  a  fuel  bettor 
td  for  transportation. 

Thia  same  eeani  is  next  mined  about  12  inilea  further 
itli,  at  Rrjckwood,  in  Roane  County,  for  use  in  the  iron-fur- 
le  of  tbe  Roane  Iron  Company.  Tho  "  slack"  of  tho  mine 
ret  coked,  while  the  lumpa  go  into  the  furnace  raw.  Thia 
w  is  notable  for  the  immense  masses  of  coal  rolled  up 
ween  the  "  horsebacks,"  the  chambers  being  in  some  cases 
m  60  to  100  feet  high.  Tho  average  dip  of  the  aoam  ia 
DBt  ai". 
Production  of  Ilo«ne  County  ; 

in*.  ivn. 

nkoi  M  Infaig  Owiat*. S!tO  koii 3^T0  Uo>. 

■mm  Iran  Comfuj. IS.OOO  "  19,000    " 

Qi  sniMu  of  BoMa  Coostj  nporti  11,4U  una. 

basing  on  toward  Chattanooga,  the  next  are  "Sale Greek" 
td  "Soddy"  mines,  each  working  from  iO  to  60  hands,  and 
npping  th^  ooal  to  Chattanooga.  The  coal  &om  these  minea 
my  fln«,  burning  very  readily  and  freely,  and  giving  a  bright 


910 


TEK.VBS8EB. 


and  dioorful  fire,  much  more  so  than  thnt  obtained  from  o4hv 
mincft  in  lliia  vicinity.  Tlieeo  mines  are  in  Walden'a  Bi^ 
Bale  Greek,  about  38  wiles,  snd  Soddjr,  about  SO  mileft  ka! 
of  ChattftDOOga. 

At  seven]  otlier  pointA  above  Cfinttaiiooga,  small  opcoii 
have  boon  made,  but  distance  from  river  transportation  Uu 
vented  tbeir  development.    The  abore-mentiotied  mines  aic 
along  ttie@outIieast«ni  border  of  the  Cuniburland  <;oal-6el(l. 
interior  of  tbat  tietd  is  but  tliinljr  popubit«d,  and  liu  few 
ties  for  exit  of  heavy  products.    Aocoidingly,  no  eoal  ia  shi| 
and  but  little  is  mined  for  local  use.    Valuable  aeatni 
Icno^n  to  ux'tet,  but  they  must  await  population  and  rail: 

Proceeding  westward  from  Chattanooga,  we  have  first 
Vulcan  Minee,  16  miles  fVom  Chattanooga,  on  tlic  NashTillo 
Chattanooga  Bailroad,  whidi  are  bedog  worked.    TlivwMa 
about  two  feet  thick,  the  coal  being  very  nimilar  to  tlie  El 
coal,  and  in  tbo  tame  mountAin.    Tbe  production  b 
l,50f>  bushcU  per  day. 

The  old  "  Gordon  Mines,"  situated  near  Sticll  IktooDlH! 
on  the  same  railroad,  32  rniles  from  Chattanoc^o,  which  li*' 
not  been  worked  for  several  yoara,  are  now  (1872)  being 
opened  by  a  eubiitantial  company.    The  wam  ia  from 
to  six  feet  tliick,  and  is  an  excellent  coat.    The  mine  u 
tuili^  from  the  main  tine,  on  a  branch  railroad,  with  one 
a  half  mile  more  of  narrow-gauge  track. 

The  Battle  Creek  mines,  on  the  Jasper  branch  of  tbe  Ktd 
rille  &  Chattanooga  liailroad,  work  a  «oara  about  two  feel  i 
tliioknc««,  and  got  out  about  1,300  bushels  per  day.  Ttii«  CM 
U  0aid  to  be  somewhat  harder  than  that  from  tbe  other  roiMI 
The  Jasper  branch  eonneota  at  Bridgeport,  28  milee  from  Qui 
tanoogR. 

By  a  report  received  IVom  the  Etna  mines,  in  Marion  CoaalJi 
in  1372,  it  appears  that  they  arc  worked  by  J.  0.  HaaJton 
Five  Katns  of  coal  have  been  opened,  att  botore  deecribvd  b 
Prof.  Safford,  from  three  of  wbicli  considerable  quaiititiw 
coal  hare  been  taken,  the  other  two  not  having  been  fully  it 
vcliiped  m  m  to  teet  their  commercial  xnlno.  Besides  tin 
other  seams  have  been  out  in  places  where  they  appeared  to  h 
too  thin  for  profitable  mining,  but,  a»  the  tbJokneeeof  the  teaii 
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-Tu-iea  with  Uie  distance  from  the  outer  edge  of  Uie  monntalD 

Iwlicre  th«  opoiiings  urv  made,  fiirtlicr  oxjilurAtions  tuny  tiiov 

nliBt  tli«y  [)OM«u  a  value  now  unknown.     The  uppermost  seam 

Hs  known  as  tLe  "Walker  Coal,"  having  an  average  thickneGS 

of  foiir  fceu    It  l»  favorably  known  m  a  liooseliold  coal,  but  It 

b  Dot  beiiif{  worked  at  present.     Nextoomes  what  ia  known  aa 

he  "  elste-vein,"  which,  eo  far  as  tbe  openings  bave  been  made, 

rarica  IVoni  five  to  ttJx  feet,  but  tlie  marketable  coal  is  dividod 

i;r  a  layer  of  state  13  inches  thick,  which  makoi  the  working 

not  only  difficult,  but  expensive.    Then  comee  the  celebrated 

"  Kelly  vein,"  baving  a  thickness  of  from  18  inchos  to  four 

eet.     It  19  well  knouni  as  a  bituminouB  coal  of  firatnilasa  qusl- 

tjr,  and  te  csteDeivcly  used  tlirougbvut  the  neighboring  States, 

K>tli  Air  household  and  mannfiusturing  ]>arpo6e«,  and  for  the 

iroduotion  of  g&s.    The  coke  made  from  tlie  coal  is  unequalled 

n  the  Sontlicra  States  for  purity  and  etreuglh,  and  the  iron- 

irorks  around  keep  up  a  constant  demand  for  it.  Below  tliis  lies 

iho  "  old  Etna  voin,"  from  which  large  (jimntitiee  of  coal  were 

-taken  before  tbe  ICelly  vein  was  opened,    Below  this  is  the 

Rockwood  vein,"  but  furtlier  explorations  are  needed  to  test 

Is  value,  tiA  it  hai!  only  been  partially  mine<l  for  household  uttc. 

The  average  monthly  production  of  tkese  mines,  in  1871, 

2,100  tons  of  coal,  or  25,300  per  annum.    The  working- 

jroe  consisted  of  129  men  and  boys,  of  whom  54  were  miners. 

Hiree  steam-enginee  were  also  employed  in  draining  the  mine 

lod  lianling  the  coal,  and  one  self-acting  inclined  piano.    On 

Uie  Wf(<tiTri  side  of  the  field,  tlic  only  considerable  openings 

•re  l!io  Scwanec  mine»,  and  otliere  near  Tracy  City.    The  Ten- 

aeiiee  Coal  &  Railroad  Company  is  said  to  be  tbe  largest  coat 

eonpany  in  tho  South.    Their  mines  are  known  as  tbe  Scwaneo 

nine*,  in  Gnindy  County,  before  described.    Tbcy  mined  and 

lUvi*^  o^^  tlieir  road,  in  1871,  2,109,639  buahela,  or  84,885 

toni  of  coal,  and  tbe  company  is  said  to  be  quite  successful  ia 

ifMnmiarj'  point  of  view, 

tlie  following  analyses  of  Tennessee  ooaIbi  given  in  Prof. 
Siferd's  work,  unlike  those  givon  above,  ar«  those  of  bitumi- 
INS  coal.  As  the  eastern  margin  of  tlio  itcld  is  a  disturbed 
■t^os,  it  may  produce  coala  of  various  qualities,  but  tliose  of 
Uw  Sewflnee  and  Etna  mines  appear  to  be  bituminous : 
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Tbe  Loolfoiit  Mountnin,  wli!c)ibeg;iiM  eonth of  OhattaBO 
juHt  vritiiiti  llio  l)oiiiidarie«  uf  Toniieucv,  extMiih  aeroH 
northwest  corner  of  Georgia,  »nd  tenninateaatVillngvSprin 
in  Jotr4.*r£on  County,  Alabama.     It  is  n  iiin^iillcont  rid^i 
l>ol<]  [>rt><^ipic(«  of  ooRglomcrittfl  rock,  umlor  wliidi  Iio  tbo  i 
snb-cnngloDierate  eoal-meassres  as  those  found  iu  tbe  Cnmti 
land  Mountain,    Tliero  is  plenty  of  coal  in  tJie  Lookout  Ho 
tain,  all  along  its  whole  extent,  although  it  i*  not  known  tliil 
any  mines  are  now  ]>oing  worked  here.    The  Enrelca  niioe^  i^ 
Lookout  Monntain,  on  the  Alabama  &  ChattaDooga 
about  80  miles  from  the  latter  place,  were  worked  euoceofbll 
ft  few  years  ago,  but  they  are  now  idle.    They  prodacc-d  a  I 
coal,  which  was  considered  better  for  gr&tes  than  mannfaetiri 
purp<»eii.    The  city  of  Ohnttanooga  contaiuH  »)me  roUii 
which  fumiefa  a  domeetio  market  for  coal.    Tbe  Boaae 
Company's  mill  manufactltros  railroad-iron,  and  oonsomesS,! 
bu»liek  of  coal  per  day.    At  tlie  Vnlcim  Works  rollin^O 
about  1,500  bushels  of  ooal  are  daily  consnmed  in  manufncturiq 
mcpcliaiit-iron,  bridge-bolts,  car-axles,  etc.    The  coal  tued 
both  these  mills  is  obtained  ftxnn  Sowaiicv,  Ktna,  Sulu  Cr 
and  8oddy  mines.    Bank's  maolnno  paddling  ira{>rDvciiie 
was  introduced  into  use  at  Chattanooga,  and  it  is  a  little  i 
marVable  that  a  committee  of  the  Iron  and  Stcot  Institute' 
Great  Britain  waflsent  A<om  England,  io  1871,  to  witncM  id 
practical  operation  at  so  remote  a  place  as  Chattanooga,  brit 
iiig  witli  tlium  Englifih  oree,  iron,  and  other  materials. 
invention  was  found  to  be  a  valuable  one,  and  was  thns  brong 
into  use  in  Great  Britain,    At  tbo  Roano  Iron  'Work«i,atj 
tanooga,  nine  Aimacw  were  erected  with  Dank's  improt 
The  books  diowed  that  2,8^  Ibii.  of  coal  were  required 
3,240  lbs.  paddled  bar  at  tho  puddling'fumueM^  as  an  ater 
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Iree  months.  Thiit  iuclndce  th«  coal  required  for  keepiag 
brnaeca  in  dariug  llio  ni^^lit  wlien  thoy  w«re  not  wurkud. 
!loin  the  details  given,  ai)  estiniste  migbt  be  made  of  tlie 
int  prudnclion  of  coitl  iti  Tonni'sdec.  Itti  amouut  would 
be  Ttsry  ]tiige  ;  the  United  States  census  of  LSTO  rc]>ort8  it 
13,418  tons,  and  ita  iiiii>ortance  does  not  consist  iu  tlie 
titjT,  but  in  iu  utiowin^  lliu  opening  of  a  trade  which  mnst, 
few  jears,  become  verjr  large.  It  will,  IjereatW.be  looked 
upon  «s  the  biitlt  and  infancy  of  the  industrial  life  of  Ten- 
lo.  Wo  hnTQ  woo  coal-n^ona  in  Pennsylvania,  within 
HfB,  increasing  tbeir  tonnage  from  a  few  thousand  tons  to 
IIMs  of  tboueands  and  millions.  It  is  not  improbable 
witliiii  the  next  decade,  tlio  valley  of  East  Tenneweo  will 
no  ft  vast  iron-niannfnoturing  country,  with  nameroua 
■fVumaoeeand  rolling-milla  bordering  it«  railroads,  and  with 
lop««of  Uio  Cumberland  Mountain  dotted  with  eualmiintM 
cokoovena.  The  good  quality  of  her  semi-hitnminou» 
her  limeetono,  and  her  remarkable  deposits  of  iron-ore, 
he  baeis  for  citico  which  may  be  the  Scrantouti  aud  Fttts- 
»  of  the  Sontb. 


XVL 
ALABAMA. 

Siiualion  atid  Ertent  of  titi  Fitid. — There  i«  k  Urgo  ootl- 
field  in  the  northoro  part  of  tho  State  of  Alabwn*.  Thim  in 
bill  narruw  iotcrvalti  eeparating  'Ha  varioos  pftrts,  but  goulofi 
cally  it  is  diviOed  into  threw  ticlds.  The  Black  Wkfrlor 
macb  tho  lfti;gc«t  of  the«e,  oxtooding  from  ne»r  thu  Ime  of  THk 
iiiftsippi  to  that  of  Ooorgia,  covering  tho  whole  of  Hooooek 
WnlttT  Counties,  and  part*  of  Ta«caloo*a,  Fayotto,  Mtrioc 
Franklin,  Lawrence,  Morgan,  Rlount,  Jefferson,  Marfttkall,  Juki 
MOD,  and  De  Kalb  Couiitic-ti.  Its  area,  so  tar  a»  it  U  at  jirvMB 
knon'n,  is  5,000  square  iiiIteB,  and  its  form  and  eituatioii  can 
mnch  better  understood  by  an  examination  of  tho  map 
from  tiny  minute  deacription  of  ita  irr^tJar  bouiidarics. 

Tiie  Cabawba  coal-field  lies  east  of  the  Block  Warrior,  an 
parts  of  it  are  in  Bibb,  Shelby,  JeffcrHon,  and  St.  Clair  OoW 
ties.  It  extends  on  both  sides  of  the  river  whcMo  itaine  it 
but  principally  on  the  northwest  eido.  Its  len^^lh  ia  abont 
miicji,  from  fonr  mile*  north  of  Ccntrorillv,  in  Bibb  Cottnt 
and  converging  to  a  point  about  10  milee  south  of  Aahcville, 
St.  Cluir  County.  The  field  ia  about  10  milea  wide  at  th 
Bontlieni  part,  for  about  30  milcis  and  then  becoming  graduaU 
narrower  to  ita  nortlieni  extremity,  and  it  oontaiiix  from  180  i 
to  200  equare  miles. 

The  Coo«n  coal-field  lies  on  the  northwest  side  of  the  Hv' 
of  that  name,  east  of  the  northern  pnrt  of  the  Oahawba  tie) 
It  b  36  miloe  long  and  eight  mites  wide,  and  ooniaios  aba 
150  square  miles.  Alabama,  therefore,  has  5,830  square  nUl 
otcoal. 

Tho  BUtck  Warrior  coal-field  approaches  the  line  of 
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ul  ProC  Hnrpcr,  in  Iuh  j^eologicat  report  of  tlint  Stutc, 

the  lower  titiproil active  portion  only  of  the  carhonif- 

rtnation  extends  ovur  tlie  line.    The  coal-measures 

rminnto  in  Alabama,  and  there  cannot  be  any  coal  in 


aphy. — Por  the  )>ro]>or  understanding  of  the  Alabimia 

I  it  is  nccofMry  to  refer  to  the  general  phi,-»iGal  features 

ntry,  so  far  at  leaat  as  reepectp  the  mountains,  valleys, 

Prof.  Tuomey,  tlio  Stat«  gcologi*!,  f^vM  us  the 

I  faeta  in  regard  to  Nurtliiirn  Alabama : 

I  one,  who  haii  examined  a  map  of  the  United  Statca, 

I  beon  strnck  with  the  apparently  anoinaloiii^  direction 

I  Rlvor,  when  eooopaped  with  the  great  hydro- 
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grapliif  Bjsletn  of  the  United  Statce.  Tho  Atlantic  slope,  wW 
its  greatwt  elevation  nlong  the  lihio  Ri<^',  Uw  it«  Byettm  at' 
I  riven  floving  direotljf  toward  tho  Atlaatio.  In  Georgia  uA 
I  Alahauia,whicb  arc  beyond  thcitouthwMteraod^of  thbsloja^ 
vrbcrv  itx  iticlttiiition  U  no  longer  felt,  the  rivcn>  flow  Moth 
into  the  Gulf  of  McxioQ.  In  tbe  weet,  the  Allef^mnle*  ccfr 
etitute  thu  eiiiiimit  of  the  slope,  down  which  tho  rivers  floT  iM 
Uiv  bftsin  of  theUiHsisaippi.  But  llie  Ten»oHw«,  afttr  dm* 
ing  tlte  valley  between  tbe  Alleghanie«  and  tho  Oumbetfaad' 
Monntnins  at  thu  «oiithcni  termination  of  tb<!  latter,  tnmiak 
rnptly  v,-c-*t,  nnd  Ihpn  passes  dirtvitK  north  through  two  degiw 
of  latitude  Iwfore  it  minifies  with  the  great  Father  of  Watefs. 

Tbe  TiUley  through  which  tlie  TenneMce  ent«n  AUban 
Is  mnch  lower  than  the  <»>ntuination  of  that  vallry  toward  dn 
sontb ;  it  wa&,  therofon;,  impo««ubIe  for  the  river  to  pnrsae  tliit 
course  fnrtlicr.  The  erest  of  tlie  ridge  on  tJie  south  of  the  vsl- 
lev  of  tlie  Tennessee,  in  Alabama,  is  600  feet  abovo  the  bed*' 
the  river. 

The  highest  points  in  tfao  State  arc  lh«  spnra  of  the  Oniii- 
berlnnd  Mountains  that  ero«s  the  Use  in  ibe  northcn«t,  totli 
which  arc  about  1,500  feet  high.  There  is  no  cont  in  AUbtm 
north  of  thu  TennMsoc  Bivor,  except  sonic  very  small  [otciw 
of  tho  estremitiefl  of  the  Teuncwee  eoal*fleld  on  top  of  the  hUk 
This  section  is  occupied  by  iiarrow  ridges  divided  by  Htietmi 
which  run  down  to  tho  Tennestce,  and  these  ridges  retain  tlinr 
olwation  »o  long  as  the  niillgtone  grit  remains  nnbrokcn  M 
tlieir  tops ;  when  that  is  removed,  they  rapidly  rink  to  the  Iwd 
of  the  valley. 

The  Tcnne««ce  finds  a  passage  tbroogh  an  anticlinal  valley 
separating  the  Cumberlan<l  Mountains  from  tho  Alleglianiai, 
for  they  eocnt  to  converge  at  this  point.  Tbe  magniticeot  ntl^ 
on  tlie  eait  of  the  river  coni^titutw  the  eaetora  part  of  lli* 
Lookout  Mountain,  an  enonaon»  ridge  of  millstoue  grit  wlitdi 
tcnninatos  in  a  bold  precipice  at  tbe  Tillage  Sfvings,  aad  tha 
weAtcm  side  of  the  Ritcoou  llountain,  whidi  falls  off  gnufasit) 
into  Warrior  Creek  coal-field.  The  monntaina  are  aepants 
by  Muqihy's  Valley  at  the  sonthem  extremity,  and  by  tlie  raU* 
of  Will's  Oreekthe  rest  of  their  length.  TheLookontMonnBii 
acen  from  the  valley  of  the  Ooosa,  baa  a  iino^  imposing  n[>p«J 


ToroGBAi>Br. 


377 


satx,  and,  wLon  length  as  n-cll  as  liciprht  ie  tnk^Mi  into  tb«  ac- 
count, it  coimtiltitt*  ilie  only  moiintaiii-raiige  in  tlic  Statu.  The 
topa  of  \hesf.  montitaiiis  Ibnu  a  pluin  10  or  1'2  milea  in  breadth, 
unbroken,  «x<:opt  hy  tbc  narrow  valley  of  WilPe  Creek,  imhig 
cap)>ctl  wilb  11  tbtck  stratum  of  eandfltotie  wliicb  gives  rune  to 
tlita  iviiiarkable  feature  in  tfaeeo  mountains. 

On  the  Boutli  side  of  thoTenneweo  Valley,  tbc  nrcaof  dmiu- 
age  h  lin)ite<i  by  wbnt  ajifn-ara  to  be  a  ridgp,  but  wliicb,  in 
Kality,  is  ttie  edge  of  tlic  loner  beds  of  tlie  coal-measuree  and 
inilUtone  grit,  for  they  do  not  tbin  out,  but  aw)  abruptly  broken 
off.  They  oiico  extended  nortbw&nl,  ucross  the  vidley  of  the 
Tenneesee  River,  connecting  the  ooal-lield  of  Alabama  with 
that  of  Tennessee,  as  their  outliers  on  the  tojis  of  the  mouo- 
tftitis  att«^t.  Tiii«  e««arimicnt,  south  of  Ibo  Teniie**vo  River, 
extends  westward  across  the  State,  from  Brown's  Valley  to  the 
llJBsifieippi  State  line,  and  forms  tbo  wntcr^tied  b»twocn  tlte 
streanis  tliat  How  southward  into  tbe  Warrior,  and  thoM  that 
rtu  into  the  Tennessee.  When  a  etrattmi  of  sand-rook  forming; 
the  top  of  a  mountain  has  a  lon^,  gentle  dip  or  slope  to  the 
•oatl),  ns  in  this  instance,  it  will  always  bare  a  gjiort,  steep 
front  U>  the  north.  l1io  country,  therefore,  falU  off  rapidly 
from  this  escarpment  toward  the  Tennessee  River.  A»  wo 
ap|«ri3acb  the  northwest  comer  of  the  coal-field.  Bear  Creek, 
rising  in  tlic  cual-ticld  with  iu  tributaries,  is  obliged,  like  the 
Tenueuee,  to  seek  an  outlet  toward  the  weat. 

It  win  be  seen,  at  a  glance,  how  completely  tbe  apper  War- 
rior oouforms  to  tlio  Warrior  coal-field.    Rising  on  the  verge 
vif  the  TenneMee,  it  runs  rapidly  southward,  owr  tbe  ooal- 
meaiinrea  of  the  basin  which  it  drains.    The  fall  of  tlie  War- 
rior between  its  sourco  and  Tuscaloosa  is  nearly  1,000  feet,  or 
Atc  feot  in  one  mile,  and  between  that  place  and  Hobile  the 
rirerji  that  unite  with  tbe  Warrior  have  a  fnll  of  only  161  feet, 
or  five  inches  in  a  mile.     It  is  for  this  reason  that  the  Black 
Varrior  River  rises  rluring  floods  to  the  height  of  50  feet  at 
Tufccalooaa ;  the  water  being  suddenly  checked,  and  unable  to 
(Kape  with  the  same  rapidity,  accnmulates  as  it  reaches  that 
tlty.    FVom  the  escar))ment  juet  described,  running  oast  and 
*«*,  just  south  of  the  Tennessee  River,  this  Black  Warrior 
Mil-field  gradually  declines  southward  or  eouthwestwanl  to 
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■  tbe  plnin«  of  AIab«ii)a,  Into  wliicli  ftinkft  tlic  sontlirrn  exUeinil; 
of  tliU  Allegliaiij,  the  l>06t  if  not  great^t  of  Atnerican  aui- 
fields. 

The  etTDctnrc  of  tlic  two  eiuullL-r  co«1-ficl(Ic,  tku  Ckbavb* 
and  Cvo«a,  is  quite  iHfferent;  being  situated  near  the  anli^ 
Dob  to  1)0  deecribod,  the  strata  are  turowl  np,  aa  it  were,  edgi- 
wajA,  or  inclined  at  a  considerable  angle. 

Siructure, — Tlie  »tnioture  of  tlie  coal-fields  of  Alabaas 
may  bo  cafiily  ooderetood.  Tbey  are  disposed  in  long,  Mill 
narrow,  trotigli-likc  depressions,  ttirou^li  u-liicli  tlie  prinepil 
atreauia  of  the  region  How.  This  is  caused  hy  tlie  tline  ]itiii- 
cipal  anticlinab  of  thu  strata  by  which  the  carboniferoiu  roekt 
bare  bcoi  lifted  up  in  tliree  lines  of  unequal  len^tli.  Tlwiitia- 
cipal  of  tJiese  extends  &om  near  (be  northeast  corner  o(  tk 
State,  Bouliinest  to  near  CcntrcT-ille,  in  Bibb  County.  Oatk 
cast  of  this,  the  Coosa  and  Cnliawtxi  oool-meaeuros  are  lilted 
up,  and  dip  Houtb  of  east,  and  the  »stme  Routlicast  dipoontiaou 
from  Ocntrovillo  to  Rome,  in  Georgia,  while,  on  the  olbereidl 
of  tlie  lino,  the  coa]-beariii};  rocks  of  Racoon  HonDlnin,  tliC 
Locust  Fork,  and  those  of  tho  Warrior  iteelf,  dip  in  the  oppo- 
site direction.  Tlie  next  aniiuliiiHl  is  in  Blount  County,  an<l  U 
shorter.  Commencing  at  tlie  head  of  Murphy's  Valley,  it  ualtO 
with  the  preceding,  at  Village  Springs.  On  eacli  side  of  tB* 
the  roek«  dip  vant  and  we«t. 

The  tJiird  nnticlinal  coincides  with  the  Tennoeeee  Valloy 
to  the  great  bend  near  Warrington,  in  Marftholl  Couuty,  mkJ- 
theoee  cuntinticH  OQ  in  tlic  »im«  EuuUiweet  direction,  ibroug 
Brown's  Valley,  in  Hanhall  and  Blount  Couotiee.  Althongt* 
the  lower  carboniferous  rocks  are  not  lifted  to  the  surface  hi 
Aouth  of  Bluunt  Spring)!,  yet  tlie  iufiuenoe  of  thiii  lino  of  uplift- 
is  peroeived  as  low  as  the  junction  of  the  Locust  Fork  or  great 
eastern  branch  with  the  Warrior,  where  the  coal  iiicasures  are 
baroly  bont  upward,  and  dip  in  opposite  directions.  From 
tbis  simple  view  of  the  direction  in  which  the  forces  noted  that 
have  ntonlded  into  their  present  fonn  the  carboniferous  roi^ 
and  to  which  are  due  the  oonrses  »»f  ihn  rivcTM,  and  all  the 
physical  features  of  the  entire  regioo,  there  will  l>e  hut  liult 
difficulty  in  nndowtanding  tho  structare  of  these  wal-tields. 

The  Warrior  coal-field  dijw  at  Tuualoota  with  a  very  gcniio 
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tglo  tovard  tlifi  w^t.  This  very  small  angle  of  dip  is  cltar- 
jtertfllic  of  the  "Warrior  coal-moMurc*  througliout  their  etilinj 
tteut,  uud  ouu  it  tm mediately  »truok  with  Uie  great  difFcreuoe 
,  tbit  rmfMsct  between  them  and  tlioee  of  the  Oabawba. 

Siseofthe  Cbaf-J?«2*.— It  win  be  notiood  th»t  th«  Cohaw- 
^field  bits  nu  important  advontsge  over  the  Warrior  in  the 
■ler  tliieknceft  of  it*  beds.  The  Warrior  bed»  are  not  only 
finner,  but  contain  troubleemne  bands  of  slatv.  Those  of  the 
ilittwba  uro  thick,  but  tho  bodt  hare  n  great  inclination  or 
If),  and  rcqnirc  wore  capital  in  commencing  mimog  operas 

A  co«l-6eam  22  inches  thick  is  workod  uonr  Tu'>caloo«ii, 
MD  which  the  pinco  is  supplied  with  ooal,  to  the  almost  ex- 
Dtion  of  wood.  The  eoal  appears  to  bo  of  a  cniuibliiig  char- 
il«r.  Oh  tliu  M«H«7Ty  Fork,  in  Wnlkur  County,  the  coal  is 
urdor  and  of  better  quality  than  at  Tuacalooea,  and  seams  of 
lont  three  feetof  clean  coal  arefoand,  and  some  much  thicker, 
itlt  bunds  of  slate  bctwocn  the  coal-seams,  and  on  Lost  Creek 
br  fee<  of  dear  coal  is  fonnd. 

In  the  Black  Warrior  coal-Held  Prof.  Tnomoy  mentions 
vcnil  plncos  whore  coal  throe  or  foar  feet  thick  was  reported. 
It  tliero  ucma  to  b«  no  reliable  account  of  any  being  nioufi- 
ed  at  that  time  more  than  18  inches  thick.  From  hh  ro{>i>rC, 
appourt;  ibat,  although  the  Black  Warrior  coal-field  coven 
largo  surface,  the  eoams  of  ooal  ore  few  aud  \'ery  thiu, 
arsons  from  the  IiOhigb  Valley,  who  have  visited  Alabama, 
port  having  Mon  bode  of  good  coal  in  the  Black  Warrior 
aJ-fiflld  as  much  as  eight  foot  thick. 

In  the  Cahawba  field,  at  Laocy'i?  Ferry,  is  a  bed  about  two 
lies  from  the  river,  which  ia  ako  about  five  feet  thick ;  and 
iar  Mootflvollo  a  bed  sovoo  fcot  thick  wati  examined  on  a 
;aneb  of  Shoal  Oreek ;  and  on  Lewis  Creek  a  bed  of  two-yard 
|al  is  fonnd,  hut  not  of  a  good  qunlity  at  tho  outcrop. 

By  tho  report  of  Mr.  Tuomoy,  tlie  coal  in  tho  Caliuwba 
eld  ift  reported  of  the  thicknetut  of  three,  four,  and  4(  feet  at 
ia  TuriuUH  localitiw.  Ho  had  Eimilar  reports  of  the  eeams  in 
|ie  Ooosa  Held  b«ing  opened  two,  three,  and  four  feet  in  thick- 
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I86fi,  eays  the  ooal-eeam  ts  abottt  &ve  feet  thick  at  iu  Uu 
coiidltEon ;  but  tiirthcr  »otitl),  iit  MuiitcvHtlo,  iionr  tlio  Miutkcm 
en<t  of  the  Cahawba  Held,  it  is  10  feet  thick,  li»[  exceeding!/ 
impure.  lie  pronouucce  it  the  worst  coal  he  ever  eavr  nwd  ■• 
(iw\,  coiitHiiiiiig,  bL^idce  mtich  salpbur,  about  SO  p(T  oent.«f 
aftU,  On  the  contnu-y,  the  ooal  mined  fartlier  iiortli,  ocQrljr 
oppusiti^  and  90  miles  wotu  of  Talladega,  wae  cxlremffly  pait. 
Tlie  Utter,  however,  JVom  tlic  description  uf  the  loeslit/,  oitj 
have  been  &om  the  Cooea  field. 

Farther  toward  the  nortbeael,  he  sajrB,  "  The  only  eoarn  of 
coal  is  1 S  inches  thick,  but  very  pure  uiid  civaii."  Ho  further 
rei>orl«  that  "coal  haa  been  mined  for  a  ooniiidcrable  period 
in  jUabama,  and  shipped  on  the  Tonne^Me,  Black  Warrior, 
Cnliawba,  and  Coo«a  Kircnt,  al«o  b}'  rail  tu  Sutma  ftom  Mnote- 
vallo." 

In  tho  Coosa  coal-field,  on  Trout  Creek,  the  scam  u  SI 
inchoii  thick,  and  is  hright,  clean,  and  fri-«  fruni  itlatc.  Oa 
Broken  Arrow,  in  the  interior  of  tho  field,  Jlr.  TuomeyM- 
amined  two  beds,  each  five  tieet  thick  of  clear  coaL 

Tho  census  ot'lSTO  reports  only  11,000  tonti  of  eoal  minvl 
in  Alabama,  naniul;,  10,000  tons  in  Be  Kalb,  and  1,000  ia 
Hlielby  County.  Tho  second  geological  roi>ort  gives  the  fe^ 
lowing  analyaea  of  Alabama  ooal,  ahowing  it  to  bo  bi^ 
bituminous : 
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The  Enforroation  to  be  obtained  aa  to  the  Alabama  coif- 
regions  is  meagre.  A  geological  survey  ia  verv  much  n«edei 
As  a  mere  advertisutnont  of  the  mineral  weAJlh  of  the  SuU, 
its  expenses  would  he  repaid  many  fold  in  the  aeoeasioii  of 
population  and  wealth  from  immigration,  and  tho  iucrcafod 
value  it  would  give  to  property. 

Tlie  Cahawba  and  CcKwa  coal-fields  are  almost  BUtronatted 
by  excellent  iron-ore.  The  subjoct  of  this  book  is  coal  W* 
ooal  only.    Another  volumei  at  least,  would  be  required  to  d» 
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joBtice  to  the  iion-oreB  of  America.  It  U,  therefore,  better  not 
to  attempt  any  accoimt  of  them,  however  nearly  they  may  be 
associated  vith  the  coal-fields.  There  are  great  quantities  of 
Ted  hematite-ore  in  man;  localities  near  these  coal-fields,  the 
most  wonderfnl  of  these  probably  being  the  Bed  Momitain, 
extending  from  Elyton,  io  Jefferson  Gonnty,  ixom  20  to  30 
milee  northeastward,  into  St.  Clair  Connty.  The  fossil  ores, 
which  are  so  thin  in  New  York,  increase  in  qnantity  near  this 
Bonthem  end  of  onr  great  American  coal-field,  giving  assurance 
of  employment  for  the  depcnits  of  fael  for  ages  to  come,  on  the 
very  ground  where  Katnre  has  placed  in  convenient  proximity 
iron-ore,  limestone,  and  cosL 
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XVH 
MICHIGAN.* 

The  coaVmeaBures  of  Mjchigan  rest  upon  the  Parma  (aoJ- 
Btonc,  ft  n-bito  or  B]igbtlv-yulluwidh  qanrtzoso,  gliBt«iiing  Mixl- 
etono,  containing  oooftaional  tnic^  of  terrestrial  vegetation.   It 
ocviipivs  t!ie  geological  position  of  the  Ohio  and  Peniifijlranii 
coiiijiotnurntc    The  occurronco  of  pebbloe  at  «  fiiiigl«  localitj 
ol>iterrc(l  conslittitc*  n  faint  physical  atinUarity,  but  in  othtf 
respects  the  reaembluice  is  ratlier  remote.    Unlike  the  Obio 
conglomerate)  it  is  separated  from  the  upptr  Oevoniau  rock* 
by»  considerable  tbtckncee  of  calcareous  and  arenacm>tu  »trat»^ 
The  Woodville  Baiidatone  is  the  cover  or  oapping-itoiie  of  Ih* 
Michigan  coal-measureii,  and  ia  a  friable,  rather  coarse  qnnrtzo*^ 
eand«tonc,  statucd  more  or  less  with  oxide  of  iron,  6o  that  il 
color  varies  from  white  to  different  Bhade«  of  rod.     Both  th< 
Parma  and  WoodvUIe  sandstone  properly  betoug  to  the  coaC- 
monfturce. 

The  ooal-lield  of  Michigan  embraces  the  connticx  of  Sag"'' 
innw,   ShiawasHue,    Clinton,  Ionia,    Montcalm,   Qratiot, 
hclla,  and   Midland,    tlio   greater  part  of  Tuscola,   GvnesMs 
Ingham,  Eaton,  and  Bay,  being  nearly  IScounticei,  lic^idtM  con- 
siderable portions  of  Livingston  and  Jackson,  and  prub«l)lj 
other  countictt  on  the  iiorlJi.     The  southeru  border  of 
bn^in  reaches  into  Jack«on  County.    Beyond,  or  WDth  of  thia 

■  Compiled  ftatn  tba  *■  OMlogTcal  RoporU  of  tlia  6uu  «f  mdUgn,"  bjr  Ynt  ft 
,  Winditll. 
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The  elialee  of  the  eoal-m««fturos  aro  woU  etockod  with  iIm 
remaine  vf  tvrroittrial  vegetation.  Fcni-Iuiivutf,  in  a  liewitiful 
Btatti  of  ]>rcj«rvatiou,  are  Bometimes  fouitd  in  tbu  bliulc  buid. 

In  Hponking  of  t!iu  Michigan  carboniforons  liaun  or  trcn^ 
it  uiitBt  W  rcniombcred  that  all  tJi08c  roclv»  repoee  verj  jmAj 
in  liorizoiitnl  planes,  so  that  the  nndulatioiu,  ur  ridgea,  nlo 
whicli  the,T  have  been  thrown,  are  flight,  and  th«ae  have  htm 
more  or  lc««  worn  down,  Tlio  Woodvillo  eaadBtone  i»  net 
every  whuro  found  co%'<^ritig  the  coaI-Die«surc«,  and  the  deundi- 
tion  liaa  »oua«tiitiea  extended  through  it,  and  En  limitvd  utu 
throagh  the  ooal-measuree,  but,  in  general  torms,  the  vrhoUi  ira 
wHl  b«  Ibund  productive. 

The  greateat  thickneea  of  coal  dUoovered  in  th«  Stau  ii  oa 
Six-mile  OreeV,  wh«ro  one  8oain  five  feet  in  thiotneaa  of  coil 
aad  thrco  othcn  of  two  foot  each,  arc  rvportod,  eepantod  bf 
lavers  of  clay  1^,  '2i,  and  3^  feet  each.  NeTct  to  thia,  thu  pttt- 
eatthicknowof  »>iy«iii[:lvsvauiof  eoal  in  Michigan  is  iuKtlua 
Conntj,  whicli  is  fuur  feet  one  inch  tiiick,  with  tlireo  utlur 
eeaute  two  feot  three  inches,  one  foot  eleven  incbet,  and  riglit 
inches,  respectively.  The  only  analysia  of  INIichigan  coid,  giTcs 
in  the  State  report,  is  of  tbc  Jackson  coal,  whicli  gives :  uu-bos, 
45;  volatile  matter,  49;  ash,  2;  water,  2;  eulphur,  3.  Iti 
qnality  h  quite  inferior,  and,  as  Micliigan  lias  vl.^^J*  cheap  tmf 
portation  by  the  great  lakc«,  for  Pennsylvania  and  Ohio  colli 
ItORi  Buffalo,  Eric,  and  Cleveland,  tJic  market  fur  bar  own  cO»h 
is  ver;^  limited,  and  altogether  local. 
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;Wfl8  long  Binco  shown,  br  Prof.  Hall,  that  iiearlj  every 
r  ut  t)i«  Silurian  and  lon'«r  Devouiaii  »>8teiiiB  tliins 
idaail)'  in  it*  wc^twaixl  prolongation;  loses  something  <^  Its 
mnceoua  or  argillaceous  character,  Hti<]  liec'Oinos  at  the  West 
ire  calesireoiis,  cliangM  which  have  ji^-iierallj'  heen  n^anlcd 
proving  thi.*  origiu  of  the  materials  ut'  those  groups  tu  have 
px  at  the  East. 

In  Htchiffun.  nn  the  contrarj,  there  Ja  evidence  that  the 
Lt(>ria)<-  for  tliu  u|i[>er  Devonian  and  carWniferoos  rockit  were 
rived  IVom  the  north.  The  Uuldurbcrg  limestones  are  350 
^  tliick  at  Mavkiiiaw,  and  nut  nioro  than  00  t'oet  thick  in 
^aroe  Couiit,v.  Tlic  tlamilton  group,  so  well  duvulupcd  in 
|tRid«r  and  Little  Traverse  Bays,  is  not  recognized  in  tJio 
lllirrti  |>art  of  the  Stato.  Tlie  Huron  gruup,  with  iu  grit- 
nea  and  Hu^touMi,  at  Point  aux  liargcii,  contain.-«  only  two 
Kte  of  flagntonea  at  Grand  Rapids.  The  conglomerate  at 
)  base  of  (he  Marahall,  and  tla^  ]>o1j1>le«  in  it,  and  the  Napo* 
iO  groups  in  the  north,  are  not  found  in  any  of  the  southern 
teropN  while,  on  the  contrary,  extensive  patches  of  the 
kriHnll  sandstone  are  found  lirnily  cenicntod  by  (lalciircoua 
Uter  at  Baltic  Creek,  JoncAville,  and  other  southern  points. 
he  paheozoic  rooks  of  Michigan,  then,  seem  to  have  been  iso* 
led  from  tho«u  of  tho  adjoinini;  regions;  their  lithological 
juuaetent  are  ditTorent,  the  organic  contents  are  i>ecnliur,  and 
beir  materials  hare  been  received  from  another  direction.   Tho 

fcity  of  rock-prod  Dcing  materiak  speiiis  to  hare  continued 
ugh  the  opoch  of  thu  colli,  Iho  &[idiipm  moasurcB  not  at- 
lininjione-tn-entielh  the  thickness  of  the  same  rocks  in  Ohio. 
lunidentw  loads  to  tli»  conviction  that  the  Ohio  and  M!chi< 
in»  were  uovcr  continuous,  and  that  the  waters  did 
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not  flow  over  the  lepamtJng  ridgo  bctweeu  ihe  HcWtibeij 
period  niid  tlie  dril^. 

Protiabl)' there  ia  not  a  Statoin  tlie Union  where  misgniM 
explomtioDS  for  coal  bave  not  been  the  means  ot'  eqnoniltrog 
large  euins  of  money.  Tlio  popular  opinion,  tlint  coal  mux 
exifit  in  the  vicinity  of  black  abates,  is  almost  itnirefMl.  la 
Michigan,  Prof.  Wiocbcil,  from  wbotso  ruporis  tbie  acowini  k 
compiled,  has  bad  occasion  to  discourage  explurnlious  oftlai 
kind — a  dntjr  always  unpleasant,  and,  as  be  »av«,  otlen  iml 
with  iiipulitude  and  incredulity.  In  the  northern  part  of  dt 
Ifichi^aii  Peninsula,  binok,  bituminous  shales  of  th«  Hamiltai 
group  are  found,  which  burn  ireely,  and  closelj  resemble  At 
eoaUlialee,  but  they  lie  500  feet  below  any  seam  of  nNil. 

Tlic  largest  amoont  of  coaI-niin!ng  in  Jklicliigan  h  dotis  ia 
the  vicinity  of  Jackson,  but  the  wboie  production  in  tli«  SWe, 
in  1868,  did  not  exceed  25,000  tons,  which  was  used  iu  railnvl 
locomotives,  and  for  oilier  Bteam-purpo«es,  tlie  coal  bcinf;  raj 
hca%-ily  impregnated  with  sulpbar.  The  United  Staloii  otooi 
of  ISTO  reports  39,150  tone  of  coal  mined  in  Michigan  ia  tbt 
])rcviuiig  year — 28,000  iu  JackBon,  and  l&O  in  Ingham  CoMlf. 
Micliij^an  tiaa  Ytui,  mineral  wealth,  but  not  in  her  coal-bedn 
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INDIANA. 

Tbb  geneni  geological  Etractiire  of  Indiana  h  verr  tiiniilnr 
teditt  uT  Oliio,  thu  priiici]>Hl  tVature  of  botli  Lciiig  produced 
b]' the  Cincintiftti  anticlinal.  In  Indinnn,  the  uldtst  ivi^kK,  tlis 
Ivtr  Silurian  limeetone,  appear  on  the  southeast  part  of  the 
Stale,  dipping  vrMtwnrd,  Next  abovo  occur  tho  Devonian 
bnDittion»,  nnd  farther  west,  and  above  ihesc,  is  tlic  cnrbonif- 
ovtH  formation  in  the  eonthweglem  ]Mirt  of  the  State,  ad join- 
ia|t  the  Illinois  lino.  A  recent  geological  survoj  baa  heen 
anilertalten  in  tliiit  State,  nnder  the  dircc^tinn  of  I'rof.  K.  T, 
(!"X,  snd  reports  for  the  years  1809  and  1870  have  heen  iesned. 
The  Slnto  hits  he«n  vcrj-  greatly  enriched  by  thi«  survey,  by 
Mlunp;  knoxm  the  very  important  and  valaable  coal-field,  and 
vitcially  the  iron-niaktng  bluck-coa). 

Betent  and  Bo»miarif»  qf  ihe  Conl-Fitld. — The  lino 
Wnding  the  Indiana  eoal-fieid  croescs  tlio  Illinoia  line  tVoiu 
lw^Kii»  County,  in  that  State,  into  Warren  County,  Indiana, 
lonr  miles  north  ul'Willianiiiport,  where  good  coal  is  found,  and 
protuliiy  the  mcsfiures  extend  about  three  mile*  further  north ; 
llienM  it  trend*  »>outheastvii*ardly  along  the  eastern  bonnilary 
•"fPiitk;  it  passes  near  Oreencastle  in  Futnani  and  Freedom, 
*>  Owen  County;  it  reaclic*  the  we*tcni  border  of  Monroe 
'^nly,  and  pasfies  l>ctween  Huron  and  Shonles  on  the  Ohio 
"Miiauppi  Railroad,  in  Lawrencu  and  Mnrttn  Cuuuties;  it 
'Oi  w»r  French  Liok.  in  Orange  County,  and  to  tlie  mouth  of 
^"■Cirwk  in  Pcrrv  Cnuntv,  where  it  crosses  into  KenlUL-kr. 
"i^  this  line  is  Y&ry  iireguliir,  and  is  marked  by  nuiueroua 


le-Bfaaped  projretMio*  vUeh  Wn 

by  dennding  fonee,  liiiiiig  pMthM  or  ootliets  of 
-niferous  rockfi,  witli  tha  eeuBS  of  eo«l  reetiug  o«  tbe  m1>- 
rboQiferoaa  liineMonei  fiu-  betooi]  xhe  trv*  boondur  of  th« 
al-me&sti  res.  Tlie  ookl-field  embraset  Perr^.  Sp«)«er.  W«r> 
i«Jc,  Vandcrburp,  Votev,  Qiimm,  Pik»,  0abaifi,  Dsvie«,  Koox, 
.ftrtiii,  Siillivmi,  Orvciic,  Omv,  V^^o.  Puke,  VcnniUon  ui<l 
JHUit&in  CooDties,  and  parti  of  ocfaen  liiroojHi  vbich  tlio 
be  pas&os  as  belbre  ileeenbed.  Oa  tfao  suuth  it  adjoitin 
M  Oliio  River  for  Iii3  mile*  frrKn  Kocm  to  llie  ruoutli  of 
ka  'Wabasb  RivfT.  The  area  of  tlic  In<IiaDa  coitl-mcaaurea 
pproxiinates  6,500  cqaare  miles,  or  one-Blth  part  of  tlio  eu- 
ro State-  Prof.  Cox  reports  the  coaUmeiuiures  of  Indiana 
k  not  fpreatcr  tlian  t!50  leet  in  thickness,  inclitdin^  l)io  tnill- 
lone  (frit.  In  a  few  localities  in  tint  Slnte  thL-ru  arc  oiio  or 
U>re  very  tliin  seams  of  coal  below  tlio  Archimedes  limeatuna, 
^Qt  no  coal  of  nny  eoonomical  ralue  lias  yet  been  found  lower 
ban  tUe  base  of  Hia  ntilUtunc  grit. 

TItE  ILOOK-OOAI,  BBGIOX. 

k There  are,  in  Indiana,  two  woli-defincd  itones  of  coal,  Ifae 
Evrn  and  western  zones ;  and,  tliough  an  ei|uivalency  in  hoidc 
tlie  seams  i«  cleiirly  tnicrd  from  one  to  the  other,  yet  tbe 
lity  of  the  ooal  Ui  quite  dJs'.ina  in  each.  Tiic  eiutterii  zuiio 
^tendu  alon^  the  border  of  the  field,  from  the  Ohio  River,  in 
Perry  County,  on  thp  soulli.  to  Warren  Connly  on  the  north, 
>tn  I^nte  to  Witliuiihiport,  bein^  about  Ifii)  mile*  in  U-nj|^li, 
an  avera;^  width  of  tliree  miles.  The  area  of  ttie  eM«t«m 
is  abcat  4-'iO  iHjtiHre  miles,  or  28i^,t)00  acrt.-^.  and  th«  Ja* 
coalii  lielong  to  tlie  hitaininout  variety  cbanicteriz«d  aa 
-culdng,  or  free-burning.  The  Indiana  oval,  frotn  Uiia : 
received  the  b>c«l  n«me  of  bin 
ic  miners  on  acconiu  uf  thfl  , 
in  blockt  Hfl  large  aa  it . 
[erossed  nt  right  iiu^Im  ' 
operation  of  inlriinj;,  u 
to  blasting.  Blot-k-' 
3|to«ed  of  ultemAtetliti 
>a*,  mineral  i 
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lines,  it  fplila  readily  into  tliin  ebeets  like  slate,  but  it  Imski 
with  diSiculty  in  ttiu  oppwite  clireotion.  Cbemieully,  it  dm 
not  gipiKiiur  to  diScr  from  tlio  coking-coals,  bnt,  In  bttrningf  ii 
bebavea  quite  difieretitlv.  Unlike  the  latter,  it  does  not  ewtfl, 
shoot  out  jets  of  gas,  nor  fonn  a  cake  by  running  togcthtf ; 
neither  (loc«  it  Ickvc  uu  wh  mixed  with  vlinkeiv,  hut  reuiniili 
shape,  like  hickorr-wood,  until  entirely  consumed  to  a  siuill 
quantity  of  white  ash,  which  contains  no  traco  of  clinker.  In 
the  great  majority  of  rnine^  tJiat  have  lieen  opened,  the  block' 
coal  is  remarkably  free  from  sulpbnr  and  phosphoriis.  Ctay 
County,  Indiana,  whieli  was  fintt  eurvoyod  by  Mr.  Cox,  liat  tW 
«ul>-curbonifcrou»  limestone  about  10  feet  thick,  na  its 
rock,  and  about  30  feet  of  arenaceous  shale  orer  it.  Tba 
stone  grit  follows  this,  which  is  very  mriablo  in  its  lltliol 
choraetcr,  and  curries  two  or  more  coal-beds.  It  is  nut  repre- 
sented by  a  conglomerate,  or  swidstone,  ehnrged  with  quuu 
pebbles,  from  which  it  is  entirely  free,  but  varictt  from  a  tUek- 
beddi'd  sandstone,  of  various  colore,  to  sllioioua shale.  Itslomr 
coal,  A,  is  from  one  foot  to  three  foct  thick,  and,  at  some  placMv 
is  block  or  non-coking  coal,  and  at  others,  coking.  Coal  I^ 
about  12  to  15  feet  higher,  seldom  exceeds  one  foot  thick.  Vtt 
qnality  of  tlieje  conglomerate  coals  is  good,  but  the  seams  in 
too  tliin  to  prove  remnnenitive. 

AltJiough  the  conl-measureit  occupy,  com  paratjroly,  a  narrov 
strip  along  tlm  western  border  ot*  Indiana,  they  dip  rapidly  to 
the  westward  &o  as  to  bring  in  quite  a  large  number  of  seuot. 
From  Ileelsvillo,in  Patnam  Couuly,  the  strata  dip  to  tbe  west- 
ward at  the  rate  of  30  feet  to  the  mile,  horizontal  distance. 
Tlicr  conl-mcaeures  increase  rapidly  in  thickncu  as  yon  prO^^H 
toward  the  Wabash  liivcr,  and  for  some  diiitanee  beyond  ^R 
stream,  in  Illinois.  Tlie  seams  are  lettered  from  A  to  N,  l>i 
there  arc,  as  yet,  no  coal-scAms  discovered  to  represent  ll' 
letters  C,  D,  niid  E,  in  n  blank  space  of  263  feet. 

Tlie  most  unportant  eoaU,  from  a  manufiicturing  jmint  < 
view,  to  be  found  wltliin  the  entire  limits  of  tlio  great  westei 
eoahllcld,  Dr.  Cox  pronounce*  to  be  tho»o  marked  F,  I,  and  S 
on  the  following  section,  which  are  referred  to  as  *'Iow^ 
block,"  "  main  block,"  and  '*  npper  block  "  coals. 

Tho  main  "  bloek-coal,"  1,  ranges  tVom  three  feet  eigt 


tiie*  to  lour  feet  four  inehc*  in  lliiektic««,  ntid  tlio  lower  K 
Id  Diipcr  F  from  one  foot  eix  ino)M»  to  three  feet  aix  inolioe. 
ley  wore  fiKt  mined  in  the  vicinity  of  Braeil,  and  are  found 
bapyfng  ii  Ih-1i  tliitt  in  Clur  County  i*  iVom  tlirvo  to  10  miles 
Iwdtb,  and  in  length  extending  from  the  northern  limilA  of 
p  cool-buHin,  in  Warrvti  County,  im  far  south  a«  the  present 
kit!  of  thv  iiiir%'cy,  and  it  will  probably  bo  found  farther  south. 
i  Dr.  Cox  is  a  strenaous  opponent  of  the  doctrine  of  the 
kiivaloncy  in  the  coaUbcds  of  tho  &a«teni  or  Al!c};liany  cual- 
Id,  and  that  of  the  Weitem  or  Illinois,  Indiana,  and  Kentucky 
td,  as  taii)*ht  in  the  reports  of  the  Kentucky  survey.  It  is  well 
Ipwn  tltat  the  g:reat  anticlinal  whidt  cros»ci>  Wu«tcni  Ohio, 
^tem  Indiana,  and  extending  across  Kentucky  and  Ten- 
teec,  it  older  than  the  Carboniferous  ago,  find  separated  the 
kl-fielda  frou]  the  beginninf;.  He  argued  that  thoroiA  no^mi- 
jlit^  in  the  aerie«  of  coal-beds  or  their  accompanying  strata. 
I  following  is  hr«  general  section  of  the  coal  formations: 

cosxECTfn  sEcnox  or  linMASA  ooal-m  Restrain. 
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"  Blodi-conl "  is  a  name  Daed  by  miners  to  designate  a 
"wty  of  non-ealcing,  bitnmitious  coal,  which  was  first  dis- 
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covered  on  tlie  western  bonier  of  tlie  Appalachian  oinl-Gdil 
nlong  tlic  Mahoning  Vnllcy,  in  the  Stntv  uf  Uhto,  wliere  il  i) 
al*0  oxt«nHivelv  itsed  in  blaHt-fnrnacea  direct  from  Ui«  nnDtk 
In  mftnj  respecta  itclo^elj  resembles  the  Snotc-b  '*  splint"  dm) ] 
it  ia  frco-burning,  contains  a  Bmnll  amount  of  wbJto  aek,  k  rf 
markably  free  fVom  nulphor,  haa  a  splintj  frevturc.  break*  tnu 
elongated  slabs,  and  emits  a  dull,  ringing  Aound  when 
with  the  hnmmur.     The  bo<ls  of  thi«  ooal  arc  traver^  b 
row  vertical  figures,  that  are  nevertheles*  quite  dtKtIni 
main  sjmtem  of  which  ruiia  &  little  east  of  north,  and,  belig, 
crosMd  at  ri^^ht  an^zIoH  by  oilirr^  they  scpamto  tho  coal-«itnt* 
in  BDch  a  manner  that  the  coal  may  be  rained  in  large  cubeetf 
blocks,  which  pxhibit  Cbe  wJicJe  depth  of  the  bed,  hooce  tix 
probable  orijjin  of  tlie  name  '*  bloclc-i-oiil."     The  ttidcs  of  lb« 
blocks  ore  rcgulnr,  and  nsnally  stained  with  oxide  of  inMt 
which  ia  probably  Cnnaed  by  tho    ititlltratiou  of  fermgiDOV, 
waters  along  tho  joints.     W)ien  entrleii  are  driven 
main  jointfi  of  tlio  block-coal  beds,  the  face  of  the  mine 
a  zi;^ag,  notehed  appearance. 

Itlock  coal  haa  a  laminated  atnicture,  and  splits  ivadllyinlo 
sheets  that  have  their  surfaces  covered  with  a  dull,  black,  vA, 
fibrous,  oarbonoceotu  matter,  roaeiiibling  charcoal ;  while,  M 
the  other  Imiul,  it  is  difficnU  to  briMik  in  tho  direction  oppoila 
to  the  larainie  ;  and  this  fracture  exhibits  a  spliiilr  ntruciwe, 
markei  by  alternate  layers  of  dull  and  shining  b)ack>coal. 

In  burning,  it  scarcely  swells,  or  cliangee  fonn  ;  and  net(f 
cakes,  or  rtms  togwther.  It  Is  this  latter  character  whii^  fp/m 
to  tho  "  block -coal "  itA  peculiar  value  as  a  ftaol  for  emclting  Itdo 
ores,  while  it  hns  sufficient  bitumen,  in  the  form  of  gnseM* 
Ruittcr,  to  render  it  highly  iiiflamnmble;  und  tho  blocks  reuis 
their  shape  until  burnt  to  ash,  in  such  a  inannur  as  will  addiit 
the  ready  paunge  of  the  blaat  and  tlamo  tlirougti  the  entire  tau» 
of  fuel,  ore,  and  Hax.  On  the  other  hand,  the  bituniiiioutcakii^ 
conis,  of  which  tho  Pittsburg  coal  may  be  taken  m  tho  t^ 
swell,  and  mix  together,  so  tliat  tho  blast  cimnot  fun-e  ihe  tUoM 
tlirough  the  contents  of  the  furnace^  and  the  whole  niuHS  boooiMM 
chilled  for  want  of  sufflclent  heat  to  melt  the  ore. 

]>r.  Cox's  researches  Ed  Indiana  go  to  sliow  that  that  )<>irtiaBi 
at  le^Et,  of  the  ooal-measnies  in  which  this  coal  ia  foutul,  is 
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JMnriMJ  by  horeebscks  and  other  irrogularitics  in  the  strata. 

Frem  miiiicroHS   irrogiiliiritic*   lo  bo  fiiiind  in  tho  cail-mat*- 

tm  ill  maiiy  localttie*,  be  was  further  led  lo  conclude  tliat  the 

■  bottom  of  the  lai^  nuinh  or  peut-lxig,  in  wliidi  tval-beds  were 

ftriDcd,  wne  not  im  entinJy  level  suifacc,  but  was  subject  to 

tfaeinme  changes  and  inequalities  that  arc  to  be  found  in  the 

Ipwt  pKit-bogH  of  tho  prv*cnt  day  ;  (itid  tlint  it  was  traversed 

I  bf  (tretms,  both  lar^  nud  small,  in  such  a  manner  as  to  cause 

k  10  MvDmulation  of  carbonaceous  matter  in  one  lo«i]lty,  and  cut 

I  it  nrsj  ID  others. 

Tbi«  block-c^ial  seems  to  be  often  located  in  small  basins, 

\&e  coal  rising  in  all  directions  from  thv  ehuils.    The  strata  rieo 

piilly,  and  thv  coal  i»  oontiiied,  like  that  about  Youngetown, 

and  Sbirpbiirg,  Pennsylvania,  to  small  deposits  on  an 

iilnr  floor.     For  manufacturing  pijj-iron,  thi«  co«l  i*  not 

^nirjuMod  by  any  in  the  country.     A  abort  dislance  west  of 

I       BfMil,  tlie  scams  of  block-coal  K  and  I  aro  brought  up  by  a 

Hll%fat  wave  in  the  etrata,  and  are  cut  out  by  drill.     At  Xoff* 

Hhug,  two  miles  weet  of  Itrszil,  the  general  westerly  dip  from 

HMbe  axis  of  the  wave  has  again  carried  these  coals  to  a  coitsid- 

«tabIo  depth  below  the  surface  nt  the  railroad  level,  and  tlioy 

ire  eo  much  reduced  in  tbicknoss  as  not  to  have  been  rccog- 

uiiod  in  the  Ixircs  made  in  Bcarch  of  them  at  varltjiiit  jioiuts 

between  Brazil  and  Terre  Ilante. 

tTlio  mammoth  bed  L,  seven  or  eight  feet  thick,  is  a  hitn- 
inouB  coking-ctjal ;  and,  therefore,  cannot  be  used  for  t>meltiug 
piron  without  coking.  AVlien  properly  and  oirefully  selected 
)m  the  pyritous  bands  which  are  more  or  Ices  common  in  this 
livd,  it  is  a  very  good  article,  excellent  as  a  fuel  for  household 
use  and  forsteam  purposes.  It  will  make,  in  proporly-arranged 
orms,  a  hard,  metallic-looking  coke  thiit  will  answer  for  smelt- 
ing iron.  Ar  yet,  the  value  of  thi*  mammoth  bed  of  coal  is 
;     bardly  realized. 

^B  A  large  number  of  mines  have  been  opened  on  the  block- 
^Btcal  fcaitiii  around  Brazil,  in  Clay  County.  Tliis  ooimty  con- 
V  tains  a  ooal-aroa  of  3U0  square  miles.  Tho  total  depth  ti  coal, 
W  iadnding  nli  the  scams,  is  S^  feet,  but  some  of  the  se'ims  arc 
'  not  thick  enough  to  mine  ;  a  further  deduction  should  be  made 
fw  oaterops,  horsebacks,  waste,  etc..  leaving  the  available  depth 
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of  block  and  ooking  conls  *l  six  foot.  "WIicq  wc  take  into  em- 
Bideratioa  iu  coitvenieuoo  to  market,  and  iX»  superior  qnalkj' 
w  a  fliol  for  etnelting  iron,  it  Beoma  to  b«  a  very  valunble  ociL 
In  fact,  it  slioiild  tw  mcd  ouly  for  makiug  iron,  iiotvitbxan Jlog 
that,  for  licatirij;  ptirposc*,  and  for  );ciieratiti^  stcatn,  it  si 
uurivullod  ia  the  West,  and  for  tbo  uec  of  loc-omotivos  it 
no  auperior.  As  a  blaet-fiimacc  coal  to  smdt  iion-ore,  it  liu 
bo«m  atnpljr  tealcd  in  the  five  fumacra  in  CUy  Connly,  leaving 
uotliiiig  to  bo  dcsirciL  Xlio  pig-iron  here  made,  Iroiu  Inu 
lifoiintaiii  and  Lake  Superior  irou-ores,  by  the  use  of  block-Mol 
as  a  fuel,  comniands  from  two  to  three  dollfirs  more  per  ton  U 
the  fiirniice  than  the  same  grade  of  pig-iron,  made  in  Km- 
tucky  and  Ohio,  will  command  in  IndianajKilifl. 

Tbfl  avenge  quantity  of  block-coal  nsod  per  ton  of  bon, 
daring  one  week,  in  Scptcmbor,  ]869>  was  i,(H'2  lbs.  ]>cr  tcOi 
of  S,d08  lbs.,  the  selling  weight  of  pig-iron  ;  and  theprotlnctafa 
flimacc,  191i  tons  per  week.  In  tbe  rqwrt  for  1670,  Dr.  L\>i 
reports  tliat  a  ton  of  pig-iron  is  made  ititb  two  tonti  of  likict 
coaL  With  improvements  in  tJie  furoacce,  it  b  beliei-cd  * 
bettor  ro6uU  can  be  obtained. 

I1iu  Stiito  gcologii-al  ifurvoy  has  not  progroseed  snffidottly 
to  give  vs.  much  information  of  tlie  predse  extent  of  ihu  ludiaoa 
coal-field,  or  us  to  ite  stmctare.  Il  evidently  covers  at  lewt 
two  counties  in  width,  on  tlic  ocntml  and  WL-Kturo  border  of  ik* 
State.  Of  these,  Warren,  Fountain,  Vermilios,  Park,  Yigo^ 
Clay,  Owon,  snd  Grecno  Counties,  bavu  been  baetily  L-2(«mitH-d ; 
Clay,  Greoiu^  and  Vtrniilion,  only  lisving  beoQ  ai-ttuilly  mt- 
veyed.  That  portion  of  the  baein  to  tJie  southward  and  wctf 
of  those  two  counties  remains  to  be  examined. 

Greene  (^'ounty  has  three-fonrtha  of  ita  surface  DuderiuJ 
with  tho  milletono  griu    All  the  coul-bods  c«st  of  Wkile  Birer, 
and  over  a  oonalderabte  strip  vest  of  it,  are  either  enlx'ODgl 
erate  or  in  tiie  ciinglonierate.     For  the  most  part,  these 
are  of  the  "  splint"  or  "block"  variety,  and,  though  gcaenOl 
in  thin  i<eamB,  are  nevertheless  of  good  workable  lhi(.'kne««  a! 
some  localities,  and  will  answer  in  a  raw  state  for  iinieltiD, 
iron.    Coals  A  and  B  aro  found  of  a  tbicknecs  of  from  one 
two  feet,  and,  in  rare  Inatnnces,  ttiree  feet  thick. 

As  tlie  coal-measures  dip  to  tlie  wc»t,  of  course  tbey 
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h  tb«  upper  hed»,  nnJ  aomv  towDships  in  the  weetorn  part  of 
lO  county  arc  uiidcrliud  b;  coal-bed  L.  Tlicrc  iirc  360  squnro 
Ilea  of  Greene  Cotuily  underlaid  with  coal,  of  wliicli  about 
square  milvs  i»  "  block-ooal "  of  at  good  quality  as  in  Clay 
onty.  Wlitle  there  in  a  ^reat  development  of  tiie  coaI  of  tbe 
ter  county,  there  is  very  little  mining,  as  yet, done  in  Greene 
<anty. 

North  of  Greene,  and  eut  of  CIny,  i»  Owen  County,  whure 
re  ia  blook-coal  3^  to  S  feet  thick,  of  good  quality.  Parke 
{tmnty,  whiL'h  it  north  of  Clay,  Las  a  belt  of  IJrom  two  to  six 
^«ft  iu  n-idlh,  eaat  and  west,  and  extending  nortli  and  soutli 
krough  the  county,  from  Clay  to  Fountain  County,  containing 
K>m  one  to  three  beds  of  block-cool.  It  is  broken  into  irregular 
ulas  by  the  conglomerate  which  crosees  the  belt.  In  the  west- 
In  part  of  thta  county,  also,  the  eouthwcHtcrly  dip  of  the  ooaI< 
tmta  brings  in  tlie  higher  beds  which,  in  this  county,  belong  to 
ite  bitutuiuous  coking  variety  of  coal,  and  not  suited  for  bla»t- 

The  belt  of  block-cofll  continues  north  from  Parke  County, 
iroagh  the  contrsl  portion  of  Fountain  Coun^,  where  it  seems 
I  terminate  on  Shuwnce  Creek,  the  scams  being  from  one  and 
luir  to  two  feet  thick. 

Wnrren  County,  adjoining  the  Illinois  line,  is  the  most 
brtheni  county  containing  c-oai,  and  here  the  outcrop  line, 
p  the  northern  border  of  the  field,  enters  the  State  from  Illi- 
pis,  the  lino  mnning  four  miles  north  of  Willinmsport,  the 
banty-«eat. 

In  Vermilion  County,  south  of  Warren,  block-coal  is  also 
tportcd  by  Prof,  Cox,  covering  a  considerable  area,  a  part  of 
|l0  muuituoth  seam,  L,  here  assuming  tliis  character.  The  total 
lllckiiess  of  the  seam  mngee  from  five  to  seven  feet,  separated 
|ito  two  or  more  scams  by  thin  partings  of  shale,  or  fire-clay, 
Che  lower  part  of  the  bed,  from  30  to  30  inches,  is  good  block* 

il,  and  the  upper  part,  above  the  clay  parting,  is  coking- 


The  somewhat  broken  and  irregular  chftmrtcr  of  the  block- 
x«1  dvjKiRits  of  Indiana  should  create  no  feeling  of  disappoint- 
,SH  this  feature  is  nnivcral  in  other  ri^ous  producing  the 
variety  of  ooftl,  some  of  whicli,  notwithstanding,  are 
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nntong  the  nio«t  pnxlndlve  of  all  the  bitnminoiu  oonl-ngloiu, 
and  hnvc  yieirferl  very  hnndiwuie  profits.  Tlie  Yunngslovn 
(Ohio)  iml  Shurpebarg  (Mciv-ur  Coiinty,  PvniiKvlvanU)  nptm 
have  a  ImOc  from  Krie  uii^l  Cleveland,  wbicli,  in  tlic  prewDt 
Mate  of  tlio  coal  bueinoas  of  tliv  West,  nuj  b«  callvd  immiiiue, 
besides  a  largo  voii«iiini>tion,  by  blast-funiac«s  And  rolliii|{-iallb 
In  tlie  interior,  of  tliis  blocb-coal,  from  small,  deUvhc<l  \M>An- 
bedfl.  Lilio  tboea  of  Iiidinnii,  ttivy  Arc  situated  aronnd  ibt 
border  of  tlic  Inrj^er  ooal-tiold,  and,  for  angbt  vro  know,  tiaf 
isajr  cxttuid  nIbo  nndcr  tbe  biglier  co*1-««ums.  Tlie  bottoui  m 
irrefttilnr,  and  tim  vc^ctAblc  matter  <-om|>o»injif  tli«  nml  w» 
dopuiiited  in  t)ic«c  little  bnsiua  just  ai  tbc/  hap]>oncd  U*  hn  reiij 
to  rewire  it. 

Tbe  deacrijitionB  by  T>r.  Newberry,  nlroady  given,  of  tlie 
fifabouin^  Valley,  or  Voungstown  ri^on,  will  Iw  rocallisl  to 
the  mind  of  Ihe  reader  by  Dr.  Cox's  deacriptions  of  those  vt 
IndiDna,  of  which  Ute  forgoing  i«  a  brief  and  general  iiu»' 
luory. 

A  portion  of  the  coal-tield  of  Indiana,  sontli  of  tliat  abon> 
described,  waa  aftcnrard  esamincd  by  Colonel  J.  W.  VinWr, 
of  ChioAgo,  an  c-inincnt  geologiitt,  and  the  foiluwing  paHagtc 
are  extnicta  from  his  reporta  on  the  geology  of  the  district  la 
ita  fponomical  aspect.  Hie  notices  uf  tbe  fioanisof  tlio  ordinary 
bituniinons  coal  arc  omitted : 

"  A  portion  of  the  eaatern  margin  of  the  Indiana  coal-field  ii 
known  to  rontain  a  body  of  'splint'  or  'block'  i-oal,  whick 
while  afiordin;;  nn  sdinirable  artic-le  of  fuel  for  steam  and  do- 
mestic piir]w»c»,  at  the  aatne  time  aflcirdit  a  fuel  whirb  will  re- 
duce iron  in  the  hot  blast-fn ranee  withont  the  preliminary' 
prooesa  of  coltiiig.  The  remit  lias  Iwen  that,  within  s  few  yeatii, 
nnmeroiia  line*  of  railway  communication  liave  been  opcmod, 
and  oihers  projected,  to  bring  thc?se  eoals  in  contact  with  tlw 
iron-ores,  and  numerous  fiimacea  bare  gpruog  up  itlon;^  lite 
line  of  their  outcrop. 

"It  was  confidently  assorted  «p  to  the  time  of  the  piiWI«i. 
IronofProf.  Cox's  Keport  (1870),  liiat  theao  pociiitar  coals  were 
restricted  to  a  field  of  no  groat  area  in  tbe  vidnity  of  Brazil, 
but  he  showed  that  they  ranged  almiwt  unintcrniptwlly  nortli* 
ward  to  near  the  nortbem  part  of  Foimtain  County,  uudintin- 
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bod  in  force,  and  proLnbly  in  undimiiiifihcd  puritv.  During 
the  put  eca£oti  I  have  lutd  tlieoppoi-tunityiiot  onlv  ot' verifying 
the  uwiiinicy  of  Prof.  Cox's  gencraliMtioim  as  to  thoir  nortli- 
wanl  ran^,  but  1  liavo  traced  them,  ahnost  uuint«rni]itcdl,v,  to 
the  Otiio  itiver,  the  iJifitiince  o(  the  outcrop  being  not  Ices  than 
l&O  aiiUe ;  and,  if  I  n-ero  called  upon  to  designnto  whnt  portion 
of  Uiv  iiclil  1  rc^rdcd  aa  ty])i<'al  of  the  highest  ijimlity  of  «pli>it- 
ooul,  I  should  uohceilatitigly  point  to  thu  region  uf  tbo  Ohio 
River;  atidyet  tlic«ocotiI«  havebeifiu  mined  f<>rycnnt,to  enppljr 
noijflilKirhood  piir[W««8,  n-ithout  their  pcf^ulinr  qualities  having 
been  rei-ognizi-d.  Abimt  15  uiilcB  from  the  Ohio  Hirer,  we 
meet  witli  th«  beet  oonl  thus  far  dovclo[>ed  i»  the  tndinnn  series, 
vh4.-t  her  for  iron^Bmelting,  the  Southern  market,  or  ocean  steam- 
navi^tion. 

**  A.t  Staab'B  (S.  6,  T.  4,  It  4),  we  hare  this  scam  cx])Osed 
in  all  its  jwrfcction.  It  is  thrw  leei  thrc«  inL-ht-s  in  tliicknefis, 
overlaid  byn  roof  of  dark,  «andy  i-hnle,  and  iiiKUTbid  by  a  white 
firo-eUy.  The  aenm  it  cnt  by  two  evstems  of  joints  at  iioarly 
riglil  aiiglea,  wliic-h  separate  die  mass  luto  great  <jnndrangiilap 
blockisolteu  three  feet  Ion);,  and  18  inches  hrond.  So  ihorcugh 
Is  thiM  iK!{MirKlion  that,  when  the  base  of  the  seam  is  tmdcnnined, 
tlMMi  bloeki  may  readily  he  pried  out.  Tlusamuigement  greatly 
beiliUites  the  hibor  uf  ttie  miner,  wlio  con  readily  take  down 
fonr  tons  a  day,  with  little  broken  or  alack  coal.  A  room  in 
nich  ft  (iirtl-flcam  prcecnts  a  entn-tKion  of  entering  and  rcvnlec^ 
ing  angles,  or,  as  tlio  minors  oxpro»s  it, '  it  is  lik«  a  Vir^'uia 
fence,' 

"  AiKitlier  feature  with  regard  to  this  coiil  i«  its  great  ]>urity. 
Yon  may  inspect  lone  of  it  without  Ending  any  inlcrlineated 
salphnr,  and  it  la  only  rarely  that  a  brassy  film  is  to  be  seen 
ah>ng  the  joints.  If  you  vxiuninc  thu  aslies  K-lt  by  ii  burning 
mass,  Uioy  are  as  white  and  tlociiiletU  as  tliMi>c  of  hickory.  It 
has,  loo,  »  re«inouB  lustre,  with  blotches  of  canneMiko  appoar- 
ancp,  whifh  we  see  in  the  bet  varitlJc-B  of  Urier  Hill.  Contain- 
ing itii  iiiipiiriiii'^  which  arc  readily  ai'tcd  u]ion,  it  will  bear  stock- 
ing for  an  entire  season  without  loss. 

"Ann  iiie»u'<  of  cvniparison,  I  Kubnnt  the  assay  of  two  fnmona 
Knvliuli  iron-uinking  eoala,  nnd  that  of  selcctod  spm-iiticiis  uf 
Brier  IliU  aud  MasGillun : 
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"  From  tlioee  mbajts  it  wonid  Appear  tbat  a  Ainiaci'-ooal,  lit 
have  sufficient  rcdodng  power,  and  «t  th«  eamo  time  all  ibl 
eoflness  and  combuetibUitj  of  wood,  slioidd  liavo  fromhtftt 
cunU  to  di  per  a-nt.  of  fixed  cnrWii,  witb  little  Lj-groinctiie 
moistnre,  and  few  impurities.  Tliere  Blionld  be,  too,  toA  » 
pliydcnl  tstnicturu  as  to  prevent  tbu  bitiimou  IVoui  running  t»- 
gctlicr  in  tbe  procasa  of  conibiutioii,  and  cenicntiii};  tbo  muL 
WiUi  thcBO  coah  «  greater  quantity  of  iron,  in  proportJOD  W 
tlio  lixud  CAi-bot),  is  produced  tban  witli  anthracite ;  tbe  ({iMlitf 
of  the  iron  is  better,  and  the  wear  upon  the  fumaco  i* 
liwa  dofitrtictivo. 

"  Wc  have  before  remarkod  that  the  peculiar  property 
tlie  iron-making  conU  are  dependent,  not  so  inueh  on  tite  vh 
compofiition  as  tbo  phy&icitl  structure,  b;  which  they  are  enabled 
to  niaiiitflin  tbuirfonn  in  burning. 

'' These  peculiar  ooaU,  to  which  the  term  'block'  ItaslMM 
Appliod,  occur  near  tbe  hii»c  of  the  cual-meaonrcs,  and  can  be 
traced,  witb  occasional  interruptinnit,  all  llie  way  from  tha 
middle  lino  of  Fountain  County,  about  100  miles  aoutb  of 
Miebignn,  to  the  Ohio  lUvor,  a  di«tanix)  of  utoro  than  150 
entirely  within  the  Slate  of  Indiana.  Tbe  oonglomurate, 
tlio  must  pflrt  a  lieavy-boddod  sandstone,  which  reeta  at  tbo  baea 
of  tbe  Doal-Seld,  crops  out  in  bold  lodges,  and  gives  to  th« 
conntry  a  broken  contour.  Hence,  in  tbe  projocting  of  tlM 
older  railroads,  tJiU  region  wm  shunned,  inasmndi  aa  deep  cub 
and  fills,  as  well  as  high  grades  and  abrupt  cor^'cs,  were  rs 
quired.  Tho  projectorit  were  ignorant  of  tlie  inestimable  wealtl 
tlored  beneath  tbe  ourface.  In  1807,  tlie  first  fumaco  wh 
erected,  and,  soon  after,  the  erection  of  six  others  followed 
Tbo  suecues  of  Wivm  fnnucos  and  tbe  nnde-itpread  dcniainl  foi 
tLote  coiila  as  a  domestic  fuel  led  to  the  urgnnizatioit  of  now 
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lilway,  eome  of  which  hare  been  completed,  while 
!  in  uow  ill  the  proeciiti  of  coustnictioii. 
"Before  the  lapse  of  ten  years,  the  mining  of  these  iron- 
dting  coals,  instead  of  being  restricted  to  a  uiiigle  district  «b 
stpreunt,  vrill  be  tprvad  over  a  eone  of  loO  luilctt  in  extent; 
and  it  rcqnires  no  prophetic  Tision  to  predict  that,  before  the 
lapee  of  half  a  century,  Indians  will  rivitl  Pcuneylvania  in  the 
amuQDt  of  her  mineral  products,  owing  to  the  pliy.sii'al  and 
cheiitical  properties  of  the  block-coals,  and  their  adajitation  to 
Ae  manafacturx!  of  the  higher  grades  of  bar-iron  and  Ueescuicr 
ftecl. 

"The  physical  cliaractersofthecoal  are  these  :  There  are  tvo 
tptsas  of  joints,  traversing  the  ecain  jicrpcitdicularly,  vhich 
nt  tha  whole  niass  into  quadrangular  blocks  two  or  tliree  feet 
long,  and  a  foot  or  more  broad,  and  the  miner,  availing  himeclf 
rftheeo  natural  divi«ions,  after  having  undcriniiied  the  base,  ia 
ttaUed  to  pry  out  the  blocks  Mntliont  a  resort  to  gunpowder. 
He  can  easily  take  down  three  tons  a  day.  These  joints  ap- 
ptir  to  have  been  formed  after  the  materials  entering  into  the 
itnictiire  of  the  coal  were  deposited,  and  are  due  to  a  force 
ictin^  independently  of  that  of  consolidation.  Where  a  con- 
ridi-ruljlu  area  is  laid  bare  by  stripping  the  surface,  the  seam 
retcmblea  a  tcssclalcd  pavement.  Viewed  in  sci-lion,  the  ap- 
peonmce  is  as  though  block  upon  block,  each  of  imlform  &ize, 
bd  been  piled  up  by  tho  h.nnds  of  i^n,  and  the  drifts  have  a 
ligiag  appearance.  The  sides  of  the  blocks  are  smooth,  of  a 
dttll-bliiiah  color,  and  arc  often  atained  wliite  with  tire-clay, 
but,  if  cleft  longitudinally,  there  is  seen  a  mass  of  mineral  char- 
iti&l,  so  slightly  cemented  with  bitumen  that  it  riuMhly  cracks 
on  Landling.  Tlio  blocks  aro  splintery  on  cross-fr-icture,  but 
longitudinally  they  come  out  in  thin  flat  sheets  like  rooting- 
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This  coal  when  tlirown  on  a  lire  at  once  ignites  with  a 
nifkling  sonnd,  and  bums  with  a  bright-yellow  flame,  giving 
iifflittlefuliginoiiB  matter.  It  is  non-caking,  or,  in  other  words, 
^Dut  run  together,  thus  ndbrding  free  air-passages.  It  is 
ttbrfreefrom  sulphur  that  it  leaves  behind  a  white  or  gray 
loteolent  ash,  and,  subjected  to  tho  strongest  draughts,  it  gives 
Heace,  it  is  an  admirable  coal  for  locomotivca,  by 
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reason  of  its  rnpid  combustion,  ite  freedom  from  cUDker,«iiilit> 
(]i«{Hk»ilion  not  to  form  a  hollow  ttri'li,  wliidi  in  tliu  f.ilty  cotU 
muet  from  time  to  time  b«  broken  up  to  atford  free  air-jxuo^ 
Tbe»c  ({tialitit!8,  too,  insure  the  intc^ity  of  the  gmtc-Un 
wherever  bumod.  It  in  BuffiL-iuutlv  tinii  to  bold  ii]>  the  bsnla 
of  a  funuce,  nrid  tbc  only  inconvenience  cxperieneeit  is  b  tlrt 
amount  of  '  duAt,'  or  fine  priicles  of  roinend  cbarcunlf  wUcii 
are  nearly  incoiDbtistiblc.  Tbis  inconvoiiivnL-c  fl|i|>enaiiu  I* 
t)iv  coflls  nt  ]>r(Me)it  uned  in  llie  blnst-l'umace,  but  it  would  bt 
nbacut  in  the  more  compressed  coals  bofora  referred  to. 

*'  From  oaroful  assays  it  ia  nscL^rtJiined  tlutt  this  oomI  (pTM 
ftom  57  to  02  iior  cent,  of  fixed  carbon,  a  souiU  aiuonntrf 
bygrometric  moisture,  xnd  a  small  amount  of  asb,  wbo(«  wbitiik 
and  floccidviit  cliariicter  would  indicate  the  oomparativo  abscBM 
of  the  bi-»ul)ihtirct  of  iron. 

"Tlie  Pittsburg  coals  differ  Tory  sligblly  in  conipoiitioo 
from  tlie  block-coals  of  Indiana,  and  yet  we  know  llut  tlior 
behave  altogether  differently  in  couibni>tion.  The  latter  vlli 
make  iron  in  a  crude  state,  while  the  ronner  nxjuiro  Dial  iIm 
volatile  materials  bo  expelled,  and  tlio  product  used  in  lltfi  font 
of  coke.  Tliis  (Utlcrunce  probably  results  from  the  niivliaiiial 
texture  of  the  coals.  In  the  case  of  the  bloi^-eoals  tliero  *n 
chin  partitions  of  a  cannel-like  nature,  which  prevent  tbcoelb 
filled  with  bttumuu  from  coalescing  and  rendering  tumid 
whole  mass. 

"  1'lie«e  block-coals,  we  know  fVoni  experience,  when 
in  a  blast-furnace,  hare  all  the  qualities  of  charcoal,  i-om 
witli  a  greater  i-educing  power.    Two  and  ono-lulf  tons  of 
are  required  to  make  a  ton  of  iron.     They  are  uol  quite  u 
strong  in  fixed  carbon  as  the  Mahoning  and  Shenango  cosUr, 
where  two  tons  only  are  reiiuired,  but  tJioy  prodat'o  a 
bigbly-eitcomud  pig-metal.    What  JIushct   said  in  bb 
work  on  iron,  iu  reference  to  a  certain  Welidicoal,  la  up; 
in  erery  respect  to  the  block<coal  of  Indiana : 

"  •  To  the  purity  of  Kplint  coal  it  unitci'  all  the  sofln 
combustibility  of"  wood,  and  the  eftects  produced  by  it  i 
blast-funiate,  either  as  to  the  quality  or  quantity  of  llMii' 
fnr  extx'ed  every  tiling  in  tb«  mauufncturo  of  th»t  luetal  vri^^ 
ClWtCOill,' " 


AVALTSIS  or  COAL    ITS  mUTT. 


401 


AICALntS  or  THI!  IXUU  QF  UEDUS'i,  Bi  D».  OOX. 


kT.a*I.E.L.. 


BiKkCMit 


EoOtfUTIMt. 

tiVutA.tt-L 

kACdiii. 

f«C«IX 


(H^OmIK... 


CbM4y. 


N^ 


L. 


if 

n 

1         1 

!l 

**■ 

!i 

lb, 

1.1M 

Lin 

l.l«T 

Si 

MO 
«u.l 
MQ 

•la 

M* 

Ml 

•11.8 

«IJI 

H.T 

in 

<u 
m 

Sd 

iJi 

l.B 

K.t 
MA 

US 

M.II 
HA 

IJ 

1S3 

TT.O 

4U> 

in 

tt.5 
MA 

L» 

n.o 

«U 

UT 

«.* 

a*4 

IM 

su 

ttJl 

*IJ 

u 

*T.t 

u 

HO 

U 
T.0 


1.0 


4-S 


1.0 


U 


aui 


US 


no 


UT 


[t  liaa  been  stud,  when  ve  aaalyxe  mineral  wstere,  we 
Mel  ft  oorpDO.  8o  nl»o  from  tiio  iiiialjsu  of  coal  wv  van 
p  mach,  but  not  every  thing.  AVc  find  in  it  curbon  and 
b*ogen,  ita  nsefnl  coneititiients,  -with  otlier  volatile  Bubstancee 
I  uliiM(  bnt  liow  are  these  elemeiitD  oombtnod  t  AnaJreis 
te»  lu  tlie  luatcnnin  of  wliicJi  tlio  coal  is  «oii){>om>c),  but  not 
f  they  are  put  together.  But  besides  tho  clicraicai  com- 
jtioa  »nd  the  indcfiunblo  combinntiuu!-,  ami  ^'osi^ibly  un- 
iim  Bubstances,  vliich  eliemiatty  baa  not  vet  been  able  to 

Kir  deecribis  tlic  inochnnii'a)  Btrncturo  of  coal  in  of  tb© 
iinjwrtance.  Much  of  its  vnluu  for  eonio  purpwioe,  and 
us  power  and  intenBity,  depend  on  tliia.  Unexpected 
for  liud  rcHultii  arc  eomutimiM  produced  tram  tlio  uho  of 
■nd  llierefore  the  best  proof  of  it«  vaUie  fur  a  given  pur- 
ls n  pr»i:tical  test  by  tlie  use  of  a  considerable  quantity. 
^  wnrU  of  the  ohonii«t,  however,  although  it  docs  not  tuavh 
|ry  tiling,  is  of  the  greatest  valne^  and  men  calling  thcni> 
hti  **  pmirttcnl,''  and  ailVting  to  dospiso  sciqdc^  give  the 
|l  uridunco  of  ignonutoe  nod  folly.  The  mo«t  sdcntifio  nre 
eX  pmcttcfll  men,  for  strength  or  force  muat  be  goided  by 


bere  ore  some  dlsadvaiitagce  ia  working  tho  block-co*l. 
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Tlio  oool-Mntng  arc  tliin,  three  and  *  lutlf  feet  being;  about  tl| 
overage  lliieknvss  of  (bo  Indiana  bloi-k-cua1.    Ttiv  «canu 
alio  more  niiMnbIc  tlmn  otlier  coals,  Uioru  being  more  (sitlli 
horsebacks,  rolls,  and  troubles  of  all  sorts,  than  are  found 
wlicre.    Tbo  coal-bods  uucx|iccti>dly  thin  ont  to  nn  nnwi>ricAb 
size,  and  there  \i  no  means  of  knowing  whetlier  ibe  difficulty! 
temporary  or  permanent.    On  the  other  hand,  it  has  an 
vantage  in  mining,  in  the  comparatirol^  slight  nmoimt  of  wo 
reqitircd  to  wedge  down  a  large  quantitj*  of  coal,  iitier  it 
bccti  undermined,  on  aooount  of  the  natural  purtinga 
separate  it   mtx>  the  B<:|unrv  hlocka  from   whiirh  the  name 
dvrivod.  The  vertical  snturcs  of  this  coal,  as  well  as  tliuM  of  t 
same  kind  in  Ohio  and  Pennsylvania,  are  filled  b^  dayt 
washing^  from  the  superincumbent  strata,  giving  the  end 
bluish,  dirtj-  look.     This  does  not  interfere  with  its  buraio 
qtmlilicn  at  all.     Even  for  inm'inaking  the  "cla^'-mnrkud"  i 
is  often  preferred,  from  having  less  sulphur  than  the  darkffj 
hnrdi-r,  and  hnudsomer  coal,  that  sells  hotter  for  domostiej 
poses." — {Engineering  and  2lining  JoiotuU.) 

There  ia  a  general  aimilarity  in  several  rc«pect« 
tho  varions  rvj^ons  which  produce  this  piKuUitr  varid 
"  hlock-eoal,"  namclj,  tliat  dislriet  near  tho  western  lluu 
Pennsvlranin,  near  Shar^burg,  in  Mercer  Connty ;  that  ae 
Youngstowu,  Ohio;  this  Olaj  County  (Indiana)  re^on,  and  I 
Big  Muddy  district,  iu  Jackson  Oounty,  ia  SatitliwMlam 
linois.  Ti)e  resemblance  or  peculiarities  of  thnse  ooudlt^l 
In  ihoir  all  lyin^  in  a  northc&st  and  southwest  Cunree  tnm  i 
other,  thua  fulfilling  the  general  law  of  the  northweet , 
in  tbo  various  kinds  of  ctial.  showing  that  this  law  extends  1 
yond  the  AUogluny  cxMil-licld,  whore  its  prescaco  vns 
pointed  out  by  II.  D.  Rogers  ;  S.  All  thcM  bloulc>ooat  n^D 
lie  on  the  borders  of  the  large  fields  of  coal,  those  of  Peoiu^b 
vania  and  Ohio  on  tho  northwewt  border  of  tho  Alleghany, 
Indi;ma  on  the  enst  side,  and  tho  Ilig  Muddy  on  tlio  louUif 
border  r<f  thi-  Illinois  ooal-ficM  ;  3.  They  are  all  in  mtlior  in 
dotachod,  howl-like  basins,  all  subject  to  "  horM;backs"ud 
other  similar  oharact«ristic«  as  to  their  seMDS ;  1.  Their  i 
are  all  about  the  same  thickness,  and  arc  all  low  down  In  I 
aeries,  although  not  identical ;  &.  The  analy^s,  tb« 
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general  npiKuirancc,  and  n&eful  qualities  of  the  coal 
I  BAme,  It  is  wpU  to  placo  liict«  uf  tliie  kind  eido  bj  eide, 
t  bccoRi««  lu  to  lie  caiittuns  and  not  too  hasty  in  docWing 
»u]  lawa,  trhicl)  Utcr  discoveriea  mav  at  any  monieat 
ihrow. 

The  n-cstern  zone  of  coals  tn  Indiana  comprJAea  by  fitr  the 
:cet  arva  uf  moasurva,  being  Eoutowbat  over  6,(KI0  Eqnare 
L  u\d  vontainf  three  or  more  very  thick  bed*  of  coal, 
■Lr  HDniber  that  are  too  thin  for  working.  Its  eastern 
H|j^,  which  is  furmiMl  by  thv  zoiio  uf  block-co4il,  is  ir- 
W  in  ontlinu,  and,  with  our  preAonl  kiiowlect^  of  tJic 
fgj  of  tlio  country,  it  cannot  be  well  dcHnod.  It  is  evident, 
iTcr,  that  thu  block  coal-beds,  as  wo  go  WMt,  are  changiMl 
laracler,  and  pass  into  caking-coal.  Tlie  lower  members 
out,  and  are  no  longer  of  workable  thickiicee,  even  before 
ing  the  Wabrnth  Ktvcr.  Of  thiit  wc  have  abundant  proof 
le  tlireo  deep  bores  ninde  at  Tcrrc  Haute. 
This  thinning  out  of  the  coal-M'^ms  as  wo  go  west  toward 
tiitre  of  the  biinin  is  a  remarkable  fcatnrc.     A  few  miles 

Kdio  Indiana  line,  in  ('lark  County,  Illinois,  bores  hnvo 
de  in  avarching  for  petroleum,  to  the  depth  of  800  feet, 
mt  passing  a  aingte  workable  nwm  of  cu«l,  nud  the  two  or 

thin  acams  reported  in  some  of  these  bores  are  in  the 
r  part  of  the  measures. 

Jiidgod  by  tlie  dip  of  the  «oaI,  on  both  sides  of  the  r!v«r, 
rabaah  mns  on  a  sJight  anticlinal  axis,  and  Br.  Cox  believes 
u  bo  tbo  c.i£efromAttiea,  in  I'ountnin  County,  to  its  mouth 
Moy  County,  and  that  along  il«  uourM!  it  cuts  through  Iho 

strata  of  rocks,  from  the  blufl'  at  Merom  to  its  confluenoe 
the  Ubio  River. 

Near  llie  «Mtem  bonndnry  of  the  zone  of  eakiog-coals  {a 
Lna,  we  tind  qoaU  K  and  I.,  and  Bomelimes  X,  of  good 
able  thicknose,  averaging  from  four  to  eigftt  feet,  and  in 
iMality,  in  Pike  County,  tliera  iaabed,  not  yet  studied,  but 
\^t  to  he  K,  tital  attains  to  the  thickncse  of  10  feet  or 
^  Taken  altogether,  the  maximum  tliiclcnoss  uf  tltese  beda 
be  ertinL-iled  at  20  fi-et,  and  will  yieJd  an  average,  over  tbo 
tw  part  of  llie  dletrii'1,  of  I'M'ect  of  coal.  At  some  locjilitica 
<Aluag-oonl  is  of  inferior  quitlity,  aud  largely  contaminated 
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with  pjrites,  whiob  is  so  generally  dtMcmiiiRlcd  Uirou^  lb 
Bonm  thnt  it  is  impnictieablo,  In  itiinUig,  to  ee]>anite  it  train  tb 
eoAls.  In  many  of  the  counties,  however,  tritbin  thi«  eodc,  tin 
caking-cMls  will  {.-ompare  very  titvorjibly  with  the  calcing^aiii 
of  th«  Pittsburg  district. 

"  Coal  K,  at  Wasbington,  in  D«vie««  County,  is  a  bri^ 
ri^h-looking  ooal,  quite  fi-oe  from  sulphur,  is  cxtonsirely  mlivei, 
and  mecta  with  a  ready  market  at  St.  I^uis,  and  all  the  lowni 
along  the  Ohio  &  Mississippi  Itaib-ond.  This  coal  is  lued  ij 
the  gas  coinpaniu  at  St.  Lunis  and  Viiii-cnnot,  and,  botli  Hs 
yield  and  illuminating  quality  of  the  gas  produced,  it  holili  n 
average  rank  with  the  gas-coals  that  bavo  bocu  tried  at  thai 
pla<x».  lU  spociilc  gmvity  is  1.S94  ;  a  cubic  foot  wcigtis  WJfl 
lbs.;  by  analysis  it  yields:  fixed  carbon,  CO.OU,  ash,  4.rtn,  roliiilt 
matter,  35.50.  The  coke  iit  bright,  porous,  and  slightly  Isuil> 
iiftted.  The  percentage  of  coko  in  tlie  cakiog-coals  of  Indiiu 
ranges  from  52.00  to  QiM,  and  the  ash  &oni  0.50  to  7.01) 
cent. 

"  In  Perry,  Spencer,  Warrick,  Vandcrburg,  Gibson,  Pihv 
Davieas,  Sullivan,  Geneoee,  Clay,  Vigo,  Parke,  VermilliM, 
and  Fonntain  Counties,  there  are  seams  of  ridi-Iookiiu;  miii 
pure  cflking-coal  niifeh  hRTo  for  the  most  part  been  but  rvoi-ntlj 
deveh'jied  by  the  eorvey,  and  t  feel  aasurcd  in  raying  that  ihei 
will  prove  to  bo  good  gas-coals  when  subjected  to  a  prKtial 
te«t  on  a  targe  scale.  The  chaoleal  analysis  of  m  coal  ii  not 
always  a  s.-ife  guide  for  determining  its  rahie  for  gas-purimjet 

"From  her  geographical  position,  and  more  espoHallyua 
account  of  tlie  eictent  and  value  of  her  coal-beds,  and  the 
iar  adaptation  of  this  cosi  to  tbo  metallurgy  of  iron  aud 
whidi  now  forinfi  one  of  tbo  leading  industries  of  tlio  world, 
can  safely  predict  fur  Indiana  a  bright  fulnra  aa  a  manafactiiria, 
Slate.    'Die  commerce  of  the  new  far  West,  which  is  incrcaai! 
with  a  rapidity  unprecedented  in  the  growth  of  cmpinM,  wi 
just  as  utttiimlly  look  to  Indiana  for  its  supply  of  Iron  and  jIccI  * 
\ritb  which  to  keep  up  the  sj-stcm  of  railroads  traversing 
great  plains  to  the  Pacific  Ocean,  as  the  old  West  fo: 
looked  to  Pennsylvania.    In  Indiana,  we  find  the  hist 
boU  of  timber  suited  for  mann^turing  pnr[>osc«,  and 
crossing  tier  borders,  from  tlicnce  to  the  Padtic  Ocean,  no 
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iyct  been  foand  that  car  sncceesfull^r  be  used  in  tbe  manu- 

I  of  iron."— (Cbo**  R«poH,  ISTD.) 
rbe  United  States  censnv  of  18T0  ivportt  the  production  of 
[in  IndiaBs,  in  the  preceding  year,  at  437,870  tons,  of  wliidi 
1,648  tons  were  from  Clay  County,  and  64,338  from  Diivicsa 
OoDDtT.  On  taking  a  general  iturvey  of  the  Indlmin  coal-field, 
Aa  tbc  following  account  of  the  large  portion  of  the  same  de- 
posit in  Illinois,  the  reader  will  probably  bo  agreeably  fiurpmcd 
li>£nd  this  State  provided  al.mg  its  wcittern  border  with  %o  ad- 
jnnble  a  coal-region.  Its  great  advantage  consists  in  the  good 
qnlity  of  itM  coal,  esi>wi,illy  the  "  Lkiuk-coal,"  of  which  sul-1i  frc- 
^pent  mention  ha^  been  made.  Altliough  the  character  of  ilie«c 
conoi  is  le68  persistent  than  some  others,  yet  the  quantity  of 
tjri* ilu«criptton  of  conl  is  evidently  quite  large.  Bcsidus  tlue, 
Ibcte  is  in  Indiana  a  very  large  quantity  of  the  more  common 
tiriehr  of  bituminous  caMng-coal,  particularly  coal  L,  the  nuun* 
IflUth  team,  ecren  feet  lliick.  When  ul!  the  ooul-scnms  arc  fully 
ienJoped,  there  areelcvenof  them,  of  whidi  five  are  more  than 
flaw  feet  thick.  The  lirst  from  the  surface  is  four  feet;  tlio 
tiiini,  i»even  feet;  the  fourth,  wbidi  is  the  moBt  valuable,  the 
nuia  block-coal,  is  four  feet  four  inches ;  and  another  blofk- 
«»1  team,  F,  i«  three  feet  eight  inches,  The  lower  two  are  in 
flic  luilUtonc  grit.  As  respects  quality,  (jiiantily,  and  aecoesi- 
bility  of  its  coal,  Indiana  Is  more  fortunate  tlian  any  of  Iho 
Vwtcm  States;  and  these,  according  to  tho  treatise  on  the 
dttl-lrade  fonnd  in  the  latter  part  of  tbi8  volume,  arc  the  three 
\J6bk  reijuisitea  of  a  valuable  coal-region. 
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It  i»  remarkublo  that  the  jirst  discovery  of  ooal  in  America, 
u'liidi  Uicrc  ID  any  accuiuit  in  any  iiriiit««l  Look,  waa  ituido 
■0  far  in  the  interior  as  Illinois,  by  Father  Hennepin,  in  1669, 
nKini  tluui  two  huiidrcd  ycsre  ago.  On  the  ma]!,  illuHlrnting 
bin  jonnial,  jmhliiOiod  in  1698,  lie  points  out  a  ''coalmine"  on 
Ibo  Blinois  River,  near  where  Ottawa  now  is,  and  in  his  journal 
Iw  Mys  Ihvrv  iirc  "  ininoe  of  coal,"  retcrring  to  tho  outcrop  ap- 
(wmnince  of  coal  on  the  suriJice.  "  Thi*,"  snyg  R.  C.  Taylor, 
"18  (he  earliest  notice  on  record  of  tlie  existence  of  coal  in 
Amurica." 

The  oonl-bojiriiig  etratA,  or  eoal-tncaDurof,  comjirii^fc  a  larger 

arc*  of  coal-lande  than  ean  be  found  within  the  bountbrica  of 

>ny  otliLT  Slato  in  tho  Union.     TIic  carboniferouH  syBlom  of 

niinnii,  ink'1iidin>;  the  coal-nicasurca,  the  con;;lomcratc,  and  tho 

ktwer  or  8ut>-carUriniferous  limestones,  attains  a  niaitimum  (hick- 

iSM  of  ut  least  2,5(*0  feetf  and  underlivH  about  thrL'&qtiarten 

U  Oio  irltolc  are*  of  the  State.    The  coal-nieasnrfti  pnijK'r,  or 

'■"'inxxiucing  mckfi,  liowover,  included  in  llio  above,  are  only 

>'  SifO  feet  in  thtfknv»N     Thorv  i»  also  Home  oonl  found  io 

nmj^loUK-n'tc  in  tho  Mnithcm  pnrt  of  the  Stiite,  hut  tho 

' con^loiiierate  eonls  are  fiehlom  enfficient]y  developed  tn  make 

liifflii  of  any  pmcticjil  value  except  to  supply  the  inimcdmtc 

uti^borhood  where  tliey  oeciir.    The  following  vertical  section 

*f  tliu  Illinois  rocks  is  given  in  tho  State  Geological  Iteports,' 

fruto  vhich  thin  account  is  an  ubetrvct : 

*  Gcttaglnl  Sumy  <f  imnob,  A.  II.  VToHhfn,  DltvMor.  4  ml*..  Ila  Pub. 
teed  bt  Mbc-rllr  of  ili^  Malt  at  lUbnlo :  leCA.  ItlAB,  and  lATO.  .^«ti*tani> :  J. 
i>  Whiinri,  tiM  t-nui'icrciii,  llfiu?  Kni^tlninn,  II.  C.  Frwniui,  D.  U.  BauaivWr, 
f^k  tL  itnOkj,  U.  A.  Gnni,  tai,  la  ['>lit«t.tok>K)',  J.  a  Kv'iiftnf. 
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Boundarie*  of  M*  JBinota  Co<J-Fuld. 

The  followiiig  description  of  the  outcrop  line  of  tliu  HKiaii 
ooal-fleld  ia  derived  from  the  geologienl  rejiorts  of  Itio  ootmtln 
and  from  a  nuip  fiinuiilied  bv  Prof.  Wortlion,  i>i«  Suil«  gMl» 
gist.    BvginDing  at  tlio  Bouthcast  corner,  on  tlic  Oliju  Riror. 
in  tlie  iiortheaet  comer  of  HArdin  County,  two  tliin  coal-cctn 
underlio  s  vciy  limited  area.    In  t)ic  nortliwcst  lialf  of  Pof* 
County,  «til)-conglomcrate  coal  is  found,  and  tlic  same  is  «*■ 
tinned  throngli  tlic  northeni  part  of  JoImBon  County.    Tbere 
Is  no  coal  in  TJniou  County.    A  line  drawn  tlirougli  Joliiuoa 
County,  from  the  southeaet  to  the  northwest  corner,  would  veij 
uenrly  define  the  wcetem  boundary  of  the  coal-field  of  the  lo^tf 
coal-nieasiurce.    The  conglomento  cxIcndB  birtJirr.    St.  Clur 
County  contiiins  the  very  productive  nellevillo  region,  covering 
three-fourths  of  tlie  county.    The  outcrop  line  runs  from  neaf 
Tamaroa  to  a  point  two  miles  eonth  of  CiTntrcvillc,  and  it 
crosses  the  Belleville  &  St.  Louis  Railroad,  two  miles  west  of 
CentrcviUc  ;   tlicucc  it  follows  the  rivcr-bliids  to  tlie  Hsdii 
County  line,  just  north  of  Caseyville ;  thence  the  lino  ru: 
northward,  including  nearly  the  whole  of  Mikdieon  County^ 
running  to  the  Mi^iisippI  liivcr,  above  Alton.     Tlio  coaUK-da 
underlie  the  eastern  portion  of  Jersey  Coinity,  north  aiid  uukj 
of  the  JcrHoyvilU'  &.  Alton  Kailroad.    Tiiin  sititriH  of  coal  a: 
also  found  iu  the  river-bluffs  of  Calltoaa  County.    Tho  prf: 
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I  depo«Jt«  of  coal  in  Grecno  Coanty  arc  in  tlie  eastern  por- 
MTcring  nboat  one-tliird  of  its  arc«.    lu  Pike  Countjr, 
'  is  only  one  pUc-e  where  coal  over  two  feet  thick  baa  been 
Drared.     Tlio  eoaUmboaurea  arc  in  tlic  central  and  norlliern 
I  of  the  county,  and  abont  GO  feet  thick.    More  than  kilf 
U  Coiuty,  the  eastern  part,  is  irovcruii  by  tli»  cuat-mtws- 
Tho  ancient  rnlley  of  tlie  Illinoia  River  and  its  alluvial 
I  was  much  wider  than  at  present,  and,  like  the  Ohio,  it 
^excavated  to  a  depth  of  more  tliaii  100  feet.     In  lirown 
ity,  the  coal-meaaures  were  also  cut  away  by  denudation 
:  rallcy  of  the  IIIiiiui«  Kiver  and  otlicr  etream«,  and  are 
I  nndcr  nearly  all  the  uplands  of  tlio  county. 
Ibout  one-half  of  Adauu  County  is  imderlaid  by  t)iu  coll- 
et, embracing  the  central  and  eastern  parts.     Hancock 
Bty  lias  only  thin,  local  depoEits  of  coal,  and  the  supply  is 
limited  in  detiched  outliers ;  but  S(>huyler,  the  cituntf 
it,  haa  the  greater  portion  of  ita  surface  underlaid  with 
The  supply  of  coal  in  Henderson  County  is  quite  limitbd, 
I  being  only  one  thin  seam  in  one  or  two  sections,  but  the 
nnsnrcs  underlie  nearly  the  whole  of  Warren,  tbc  next 
Uy  ctst  of  Henderson.     Mercer  (!oniity  has  an  abundant 
,  unequally-distributed  supply  of  coal ;  also,  Rock  Island 
Hcniy  Counties.     Knox  County  is  wholly  underlaid  with 
,  there  being  but  three  townahipe  In  whidi  coal  is  not  now 
[;  and  there  is  an  abundant  su]>ply  aUo  in  Stark  County, 
Inhtes  are  opened  at  Buda,  in  Bureau  County.    Two-thirda 
1  Sslle  County  arc  underlaid  with  cortl,  and  throe-fonrtha 
iy,  but  only  two  townships  of  tlie  southwest  comer  of 
I  Connty,  coal   is   also   confined  to  the  e-xtrome  western 
on  of  Kankakee,  and  the  outcrop  passes  into  Livingston 
Dty,  near  its  northeast  corner. 

lere  we  como  to  the  anneut  deep  river  or  ocean  cliannel, 
1  formerly  run  from  I^keMiL-lii^u  across  the  llHuoiscoal- 
,si>d  probably  down  the  valley  of  the  Illiuois  River.   Paaa- 
Lurer  this,  it  is  supposed  Ihat  coal  tTiay  bo  found  in  tlie 
bcni  i-art  of  Iroquois  Countr.  but  "f  this  notliiug  is  yet 
The  outcrop  n—J—  "Varrcn  County, 

Indiina,  from  lilt  t-  ily.     All  the 

Ud-fbrtuatioiU  of  al-uea^urea. 
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Thtf  I>«nvil)e  rcF^ion  {n  tliEs  co»ntj')8quitcpn>(liK-Uv«,tlioeM]- 
bcAm  lieing  about  tix  Icet  thick. 

Edgar  (.flinty,  farther  soutli,  also  nil  belongs  to  the  teal- 
fortDAtEon,  nnd  all  t)i«  iittmerous  conntiow  efflbncod  witbb  llw 
boundaries  deecribed  nutjr  bo  coBsidorod  as  andcrlnid  ]}j  tbt 
eoal-ineiiMircs. 

In  a  letter  written  in  April,  1873,  Pmf.  A.  H.  WorUia^ 
the  StAlc  jri-ologii^t,  givc«  bis  Mtininto  of  tbo  ])rodu<.-tive  mi- 
area  of  Illinois,  fourid(.>d  on  ibe  mi)»I  relinblv  datii  obuinotl  h 
th«  proeecnlion  of  tlio  geological  survey  of  tlie  State,  at  M,M 
Bqiiare  mile*.  Tlic  boiindnrics  of  the  onal-tiuld  ireelwwDis 
the  annexed  ninp,  ao  aocruratcly  as  can  l>o  done  on  so  siuafl  ■ 
bcaIc.     It  ie  all  a  prairiu  country,  and  very  fortilc. 

Having  tliti»  dctined  lite  approxintato  UoundiiriM  rf  tld 
great  cofll-fii'ld  of  this  Slate,  it  will  be  proper  next  to  exnioiM 
lU  fitructiire,  ilA  aoriee  of  cottl*«c«nu,  give  a  general  view  <if  lU 
most  prodnclivo  dietri(!t«,  and  to  conclnde  witli  nn  noonot  tf 
tbe  quality  ami  quantity  of  coaI  produL-^-d  in  Illitioi». 

Slructurf. — The  phenomenon  of  deniidalion  wbii'li  is  to 
common  cWwborG,  and  by  wliich  tbo  ujipcr  jwrtione  iif  lliB 
C0al-tiel<))t  liflTO  been  removed,  is  almost  reversed  in  Illinob. 
wliere  the  lower  eonl-neaini)  an  reotricted  to  tbe  central  ud 
eoutliem  parts  of  the  State,  while  the  npper  beams  only  extend 
to  tlic  uitrtlifrn  contine»  of  tiie  (■nal-Jield,  and  aiv  luitiiily  l«  ba 
relied  on  in  that  part  of  the  State  for  u  supply  of  owil. 

Tliis  reiiiarknble  diittribiition  of  the  roid^menturea  in  tha 
State  rceulta  from  a  gradual  sinking  of  the  northern  end  of  iIh) 
DlinolB  eoiil-fiold  during  the  coal-era;  tite  Knuthcni  end  aotlug 
as  the  binge,  from  which  cause,  each  sncoecding  division  of  tltd 
coal-nieaK»rL-«  had  a  wider  basin,  and  was  extended  in  n  norlhvro 
direction  so  aa  to  rover  a  larger  area  in  that  tjimrler  tlian  lb< 
one  wbicli  hud  proevdod  it.  Tlio  same  thing  i«  obsor%'cd  on  Itie 
map  of  tbe  Indiana  jiart  of  thia  tield.  It  nUo  eeeina  that,  oa 
the  other  hand,  previous  to  tbe  fonnutiun  of  the  coal,  fn>m  tbi 
beginning  of  tbo  Devoniiin  lo  tbo  top  of  tlin  enU-airbntiilerti 
limestone,  this  northern  shore  of  the  PlioccnU' occftn  ^vaa  gradw^ 
nally  rilling  above  the  wator-tcvel,  the  southern  end  ktnking 
remaining  sLitionary,  so  tliat  tbe  northern  Imiindari'  nf  enci 
succeeding  group  of  ro:;lu  below  the  wnl  is  liirthvr  auutb 
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die  preceding  one,  rook>»ial(inf;  coaamjr  in  tbe  north,  »nd  con- 
tfaning  &rtlici-  eonth.  Ituiu'v,  Uiu  cottl-mcafiures  are  found 
to  rcflt  oa  cncli  of  th«  lower  formatious  from  tlie  St.  Peter's,  or 
Putediim  finiidstono  in  tb«  northern  jiart,  thniii|:h  the  wholo 
eeries  tip  to  the  ClicsU'r  limcstono  fiirthor  couth,  wliich  vm  titts 
tnte  bate  of  the  coal-meafliirca  when  all  the  scries  is  complete. 
These  oacillatioDS  are  like  two  great  vibrationa  of  the  pvudnlom 
of  eternity. 

Tliiis  it  happens  that,  while,  in  most  other  coal-re^ons,  the 

lowor  coAWcanis extend  the  fiirtbeet,  in  Illinois,  on  the  L-uutrurj', 

!       tbey  are  the  most  limited ;  nod  the  upjwr  or  Utcr-foi'moJ  scatiia 

QXten<l  pDKt  them  tarthcr  uortli,  and  the  bottom  rooktt  hulow 

the  coal  become  older  fiucces-'iivel y  as  yon  proceed  northward. 

Thus,  at  tlio  Cok'liestor  Diin«t;,  in  McDoiioTigh  County,  where 

1  supply  of  i-onl  is  produced  for  the  Qiiincy  market,  tliercshnnld, 

Moording  to  the  general  sertion,  bo  at  k-ast  oiio  or  two  t>eda 

Iwlow  that  whioh  lit  here  (piite  extentivuly  mined.     Jiiit  this 

18  nut  the  ease;  tboOoloheslor  coal  resting  uit  the  conglomerate 

I     im  K(.Toimt  of  it  being  deposited  in  a  batgn,  of  which  the  bottom 

I     slopes  upward  and  northwanl.     Hence,  it  is  not  tlic  lowest 

I     stnu  which  nbiit  agninM  these  borden^  but,  on  thu  contmry, 

k     soDie  of  the  highest  Beams  extend  tarther,  covering  the  margin 

I    of  the  low<'fit  bods. 

I  The  Kline  jxx'uliar  diE{K>«ilion  has  boon  remarked  alon;;  the 

^jloniliern  margins  of  the  western  coaMiold  of  Kentucky,  wtiiuh 
Up  Ute  iwuthern  pnrt  of  this  same  great  eoal-region.  Id  (Jhristi.-iD 
County,  and  other  places  in  that  Sl^te,  the  fourth  coal  aboro 
the  (.-onglomerato  abuts  against  the  older  formations.,  »nd  the 
loweiM  cimI  has  to  be  looked  for  Iki-thor  back  toward  the  centre 
of  the  Itasin. 

/■'auU*  and  UphMvola. — At  Cobdon.on  the  Dlinoia  Cwilnil 
Kanroad,  4t!  miles  above  Cairo,  a  mountain-ridge  is  observed, 
which  eruasos  the  StJitc  with  an  elevation  of  iOO  to  tfnO  fwt 
nboro  the  level  of  the  Hrerat  Cairo.  This  ridge  v.  tbeeaetwanl 
extuneiitn  of  an  axis  of  elevation  which  brings  the  St.  Peter's 
BMulsliino  of  tho  hiwer  Sihirian,  above  Ihi!  surface,  »t  Itailey'a 
landing  on  the  west  side  of  tho  MisaisAippI  Itivcr,  tiltt  up  tlio 
Devonian  limettono  at  the  Itake  Ovou  and  Bnid  Ulat)',  in  Jack- 
WD  County,  VQ  the  Big  Middy,  vu  the  IlllQuis  aide,  at  an  auglo 
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of  3&^,  snd  aJl«r  clentiag  tlio  npper  portion  of  tbo  snlMsrtwii- 
ifuroue  iimcftoiio  above  Uie  surface,  enttraly  serosa  tliu  BuuUucni 
porlkin  of  tho  State,  Itaatly  cro^soB  llio  Oluo  in  tliu  v'laiAj 
of  Shnwncotown, ill  Qallatin  Countj,  ll)iuoi«;  at  tlio  taout]i<^ 
Saline  Uiv«r,  it  passes  into  Union  Comit,r,  Koatuok^.     Its  a- 
tenaion  eastward*  tlirougli  tlm  wMtcni  voiil-fivld  of  Kcittuckf, 
is  dwcribixl  in  tbo  account  of  tbat  region.    Tltia  mountain- 
rld^c,  raoniDg  nearly  east  and  west  ncroEt;  tlio  eontbvm  part  of 
t)i(>  SUktc,  liiis  resulted  from  tbo  dialocatiou  and  upheaval  cd'tbe 
strata  by  forces  acting  from  beneatli,  as  ie  proved  by  the  strali 
being  dislocated  and  tilt«d  at  a  Iitgli  angle  from  their  orijriail 
horizontal  condition,  sliowing  tlio  eflVct  of  upheaving  forctf ; 
leaving  only  snb-cong1omeriit«  coal  south  of  this  Shawnee  fttdt 
or  upheaval.    Ttivrc  l«  anotJicr  similar  axis  of  dUturbanoeor 
nplili,  affecting  tlie  coal-field  at  its  nurtliera  end,  and  the  oal; 
one  traversing  tho  whole  coinl-fivld.    It  crone*  the  north  liat 
of  Uie  State,  in  Stephenson  Connty,  and  interaecta  Rock  Rifv 
at  Grand  Detour,  and  tho  Illinois  Itivcr,  at  Split  Kock,  W 
twccn  La  Salle  and  Utiea.     Its  general  trend  is  from 
northwest  tn  south-southeasty  and   it  extends  eoatlica^t' 
from  la  Salle  across  tho  State,  to  tliu  Walmsh  Uiver,  in  Wabaak 
County.    Tliis  uplift  brings  the  St.  Peter's  midstono  to  tfao 
surface  on  Rock  River,  and  the  lower  magnesian  Umoatone,  or 
lower  Silurian,  on  the  Illinois,  and  it  elevutes  the  coal-moBsujw 
to  the  surtace  in  the  vicinity  of  la  Salle,  from  u  depth  of  liXHn 
300  to  40<i  feet,  thus  showing  that  tlie  disturbanoe  took 
at  a  ]>erio(i  subsequent  to  the  deg>oaitioQ  of  tho  ooal-fonnal 
The  synclinal  and  essential  axis  of  tho  coal-baain  pMUa 
I.a  Salle  in  a  direct  line  to  Grayville,  or  to  the  southeaat 
of  Wabaeh  County. 

The  Absence  of  coal  in  some  other  localities  is  alao  ooD' 
nected  with  the  other  disturbances  to  be  n:cQlioned.  There 
a  dislocation  of  the  strata,  and  a  downthrow  of  the  beds  on 
sonth  side  of  an  axis  in  Calhoun  County,  which  ia  situated  bo- 
tween  the  lUinois  River,  near  ita  mouth,  and  tho  Mississippi, 
Tlio  St,  Fetor's  sandstone  appears  on  one  side  of  a  ravine,  ani 
the  Burlington  limestone  on  tlio  othL<r,  whore  there  ahnuld  be 
thickness  of  more  than  1,000  feet  between  them.  This  ax: 
erowcs  the  Illiuoii  gvo  or  six  miliw  lh>m  its  mouth,  into  J 
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Cotmtv,  anJ  ngaiu  crossei  the  Mississippi  bv  tlm  eastern  bi-ii<l, 
tad  (ft  loet  iu  tlio  river  valley-,  in  Missouri.  There  is  liencc, 
probabliTt  >  deep  indentation  in  thu  voaMicld,  cxtvnding  above 
tbe  monUi  of  iho  Illinoiri  Itiver. 

Below  St.  Louis,  we  lind  another  axis  nc«r  the  south  line  of 
St.  Clair  County,  where  Uie  fttrnta  fiave  boon  diiilwaled,  tearing 
the  St.  Louts  limeatono,  on  the  lower  side  of  the  axUt,  inotining 
to  the  BonthwMt  At  nn  anf^le  of  about  £0°.  Ttio  trend  of  this 
■xis  is  fVoin  north,  30"  west,  to  south,  20°  east^  and  it  jmsscw 
ibOttt  half  a  mile  east  uf  tlio  town  of  Columbia,  in  Monroe 
OOQtttT. 

At  Salt-Lii^k  Point,  in  Monro«  Coon^,  is  another  dieloco* 
tioD,  and  downthrow  of  the  strnt*. 

Below  the  axis,  in  Jackson  County,  first  mentioned,  fonniiig 
the  8hawnc«  fanlt,  there  i«  another  in  Alexnndor  County,  the 
meet,  southern  county  of  llio  Stat«,  forming  tlie  (irnnd  Oinin,  a 
dangerous  reef  of  rooks,  across  the  Mississippi  Kiver.  Dut  this 
is  south  of  thv  coftI<ficId. 

Prof.  A.  II.  AVorthen  thinks  it  probable  that  none  of  these 
disttirbancw  date  back  to  a  period  anterior  to  the  carboniferoue 
qKK-h  ;  n«  he  flndi,  in  general,  no  want  of  ey>nformity  between 
the  u]>lit^ed  strata  and  any  of  the  upper  beds.  He  further  Rays, 
if  we  could  strip  off  from  the  surface  of  the  Slate  of  Dlinois  the 
ioperiiml  dcptMitA  of  sand,  day,  nnd  f^vel,  we  «hould  find  it 
lnten>cctixl  by  broad  and  deep  valleys  cut  into  the  solid  rock  to 
a  depth  varying  from  KX)  to  SWf  feet,  and  afWrward  filled  by 
the  i>ui»crflcial  material  called  drift.  Dr.  J.  W.  Fo*ter  says  these 
nortliH-cit  and  southeast  flexures  in  the  lUiuois  cml-field  pro- 
ceed from  the  Kocky  ^fountain  ttystein  of  uphcavali!,  which  are 
proved  to  have  occurred  later  thnn  tlie  Triniuic,  and  before  the 
Cretaceous  age,  as  the  former  are  upheaved,  and  the  latter  are 
nndJattirbed. 

Sfriet  of  CotJ'Seamg. — According  to  the  third  volume  of 
tbo  fitato  Geological  I'eport  of  Illinois,  publislied  iu  18(18, 
whh-li  eorrct'ts  the  errors  in  the  first  two  volmne»,  onuMxl  by 
folktwing  the  erroneous  sections  in  the  West  Kentncrky  survey, 
Ibere  an  t«n  Mams  of  coni  in  a  vertical  tbiirkoces  of  about  OOO 
foot,  fix  of  thi'm  averaging  2i  to  six  feet  in  thicknt^,  while  the 
others  t«nge  from  two  feet  down  to  a  few  inches.    Tbey  are 
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ntimbcred  consecutivclv  from  llio  Imic  of  tlic  MCtion  opwaid, 
an  tho  vrorkftble  coaU  belong  to  tlio  luwur  tlivinon  of  tbt 
raeHnrcs,  and  aro  enclosed  in  tlie  lower  Hint  feet  of  ttnta. 
tht-re  is  no  coal  in  the  Stat«,  Meo  hy  Prof.  Wnnhttu,  imn  tbn 
twu  fvet  in  tlilckneu,  Uiat  appoara  to  belong  above  tli«  luruon 
of  coal  No.  <t. 

l-'rom  the  following  dvHn-iptioD  it  «|>p«an(  tJiorn  am  ibetf 
finO  feet  of  niciuiiirci  above  the  congti'unerate,  in  Illinoi*.  io 
tlio  Hunttieni  iinrt  of  the  State,  vbere  thnt  fnnnation  U  Mij 
dei-eli>pod,  and  attains  m  tliicknce*  of  iW  to  300  foot,  MtDt 
local  devt'Io|iniuiit«  of  tliin  Hcamsof  coal,  (Vom  two  to  thmfctt 
lliii'k,  occur  in  it,  wliicb  are  boinetimce  fonad  to  be  rflltttbit 
wlicro  tlie  hi^lior  coals  are  not  acocesiblo.  In  tlio  vallor  of  tbt 
Illiiini«,  however,  tlic  wnjilonicrnto  seldom  pxcisxIh  2r>  fMt  in 
thickncwi,  and  ia  fir«<|aently  wanting  altogether 

These  various  evoitis  of  coal  arc  wparatod  hr  blue,  rad| 
gray,  and  brovn  shale?,  tliin  b«ds  of  limestone,  iandttnne.  ttd 
Bandy  shales,  sepADiting  each  seam  of  coal  from  the  next  beloff, 
the  gvneral  thickncH  of  which  is  givm  as  follows ;  Front  ilia 
snrfncc  25  fc«t  to  Xo.  10,  a  bituminous  sbale  and  tbin  cmI, 
tlii-n  T7  feet  to  No.  » ;  KiJ  to  N«.  8 ;  86  to  No.  7  ;  7HJ  to  Xo. 
6 — tlie  first  valnable  seam,  in  all  265  foet ;  tlten  4<)  feet  to  No. 
6,  the  mo«t  important  scam  of  nil ;  tlien  £3  feet  to  No.  4; 
then  IVom  flO  to  UiO  feet  to  Xo.  R ;  tlion  Tr>  fiN-t  mort*  to  No. 
S,  and  30  feet  mora  to  No.  1,  below  which  occurs  fire-dav 
rMling  on  tli«  milUlono  p^t  or  the  lower  limestone,  makinjc  in 
all  t'SS  feet  of  mousiire^  down  to  No.  1,  exclusive  of  titci  cosl- 
seams. 

Dewription  of  the  Coai-Seamt. 

Tlie  lower,  or  No.  1  scam,  ranges  from  two  to  three  foel 
In  thichnc&s.  and  is  of  fair  <]Ufllily.  In  tliu  nortlipni  par 
of  the  folate  it  Es  of  moro  uncertain  development  tbnn  Mime  of 
the  biglier  seams.  It  baa  an  excellent  roof  of  hard  hitnminoi 
elmle. 

No.  8  raries  in  thickness  from  two  to  five  fee^,  and  the  i 
is  of  excellent  <|nality.  It  is  the  lower  soani  at  )Eurphysl>oro'i 
the  CVilclicstcr  coal;  in  M'-Dimongh  Coiintj-,  the  Morri'  wmiI  of 
Grundy  Conntjr,  the  lowest  eeam  at  Ia  ii^lle,  the  UraceTtI)*] 
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towc«t  coal  ftt  tlie  PotitiJic  ehaft,  the  IfeeU-aville  coal, 
•ltd  tlic  lower  t<e«tQ  at  Citrbomlale.  It  tisci  a  nmi'  <>)'  c^v-slialu, 
tnd  at  eonio  localities,  as  at  Xccl^'erille,  »  fow  iucliea  of  coal  liaa 
to  btj  luft  tn  Mrcngtbcii  tko  ronf. 

Ji'o,  3  iH  from  tlirw  to  four  feet  thick,  and  is  lomcwbiit 
lool  ID  its  (levolopmenl,  bnt  it  has  been  identified  in  two  or 
three  tocaliltcM  in  ScJiuvIcr  County. 

A'o.  4  in  a  local  conl,  tliat  liaii  onlj  beeit  ideiitifivd  at  Cubn^ 
in  FiiltiHi  Ounty,  ad(1  \s  4^  feet  thick. 

i^'<t>.  r>  i*  oue  of  the  most  ruliuble  eoale  in  tlio  eorice.  and  ia 
alnnwt  univorMlly  developed  where\-or  the  prtipur  horizon  lias 
been  examined.  It  produces  coal  of  an  excellent  (|tialit,v,  and 
It  M>ni«  localities,  lu  at  Howlet'ii,  in  San^^tinon  County,  the 
coal  i«  rcm«rl;ably  free  fnm  nulphuret  of  iron,  and  from  esperi- 
ucDts  recently  made  it  eocms  to  be  pure  cnougli  to  be  0!i«d  in 
Uie  nvr  ulAtc  for  Hmcltin;^  iron.  It  is  a  harder  and  heavier  coal 
duui  tlint  tVoni  the  »vatn  above  it^  and  appears  tu  be  by  <Hr  the 
moHt  valunble  coal  yet  discovered  in  this  portion  of  the  .State. 
Il  h  ibtt  Ifovvk't  coal  found  in  the  ahafl  near  Springfield,  at  a 
dejith  of  from  230  to  2.'rO  feet  belou-  the  surface ;  Ihe  t'loaMint 
Pbina  ooaJ ;  the  RneUvillo  and  Pleasant  View  coal,  in  Schuyler 
County ;  the  lower  coal  in  the  ghaft  at  Fftcrsbitrp.  iu  Menard 
County  ;  the  lower  coal  (tt  the  old  I'lttslmrf,'  mines,  in  St.  Clair 
ODUtty ;  OtD  lower  coal  at  Kingston,  and  on  the  Kiokapuo,  in 
Peoria  County ;  the  niiddlo  oo.il  in  the  La  Sullo  ahatt,  three  to 
liinu  fu'^t  tlii^'!;,  mtiiilly  hix  ;  tho  lowur  uual,  one  inilo  w<»t 
«r  Itrighton,  in  .lersoy  County,  where  it  is  three  to  four  feet 
thick ;  and  probably  the  Da  Quoin  coni,  in  Perry  County. 

A'o.  <•  i»  the  htghe«t  Ream  in  the  Illinoia  section  that  attiin* 
iiB  average  thiebneEB  of  more  than  two  feet  in  any  pari  of 
Contrjil  or  Northern  Illinoii-  hitherto  cxainiued.  It  w  the  Delle- 
Tille  and  ('-a^teyville  cosU,  and  the  upper  se«m  at  the  old  Pitt«- 
burfc  mines,  in  St.  Clatr  County ;  the  Uodgee  coal,  in  Ma- 
coupin County;  tbc  upper  sentn  one  mile  we«t  of  Brighton, 
In  Jertcy  County;  the  upper  coal  at  Kingston,  and  on  iho 
Kickapon,  in  Peoria  Connty;  the  upper  seam  at  Potcrebnrg, 
id  the  three  fcH  »enm  in  Heard  ^  SandfrsonV  aliaft,  near 
pringlii'ld  ;  the  Upper  coal  at  I^  Salle,  and  tlie  Sparta  coal,  in 
Itandulph  County ;  and  most  probably  the  coal  rcavlwd  iu  tba 
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dbaft  it  OarUaenlle,  at  tlie  do[ytli  of  STft  feet.  lo  tbo  WQtbcn 
part  of  tlie  Stnte  it  is  generally  from  six  to  eoven  feel  lii  llidi- 
nees;  in  Peoria,  FiilU>n,  nnti  La  Siillc,  from  four  to  five  feet; 
while  in  Sangamon  and  Meiiard  its  tliickaeas  varicM  frotn  a  few 
inches  to  tliroc  feet :  th«  coal  alTordcil  hj  this  Bcam  is  geBcnlljr 
softer  and  ligliter  llinn  tlint  from  ^'u.  5,  nnd  the  toun  is  nort 
uncertain  »nd  irregubr  in  its  derelopment,  and  oonseqntBtl; 
more  cxpcueivc  to  mine,  from  tLc  frequent  occurrence  ^ 
"  horsehackfl,"  Prof.  Worthen  ea^s  ho  has  ncv«r  seen  boUi 
theee  coals,  Nob.  5  and  0,  dvvvlopcd  at  the  Bame  locality  in 
their  tiiaxin]URilhi(-l:rie«j;  but,  whore  one  nttuius  a  Ihicknoi 
of  six  or  ftOvoQ  feet,  the  othero  will  be  quite  thin,  or  per)ia)i4  en- 
tirely wanting.  This  is  the  caso  in  St.  Clnir  County,  wher* 
No.  0  is  folly  developed,  and  No.  'i  in  too  thin  to  bo  worfcd 
profitably ;  while  la  Sangamon  and  Menard  Coiintiee  tlie  lowtr 
M*m  avoragos  nbont  six  feet  in  tliickncta,  while  the  njipcr 
varies  frou  a  few  inches  to  three  feet.  In  Peoria  and  FullM 
Cuuutios  they  both  attain  a  wtirkablu  thickncse  ranging  ina 
four  to  livo  feet,  bnt  do  not  reacb  the  maximum  attained  it 
points  fiirther  south. 

Abore  coaI  No.  6,  we  find  a  series  of  sandstones  and  bIwIm^ 
alteniiitin^  willi  ihiii  beds  of  limcKtono,  with  five  or  more  tldn 
ecami>  of  coal  ranging  &om  n  few  inches  to  two  fe«t  in  thioknctfi 
These  tipper  eeama  have  not  been  ibiind  thick  enuugb  in  Ifotik 
em  Illinois  to  bo  of  practical  value  in  the  prodoction  of  i-oa). 

There  i^,  perhaps,  no  other  area  of  equul  extent  in  ttM 
Dnited  States  where  coal  ts  so  easily  ubtainc-d  with  ii  mudontd 
expcnditnre  of  capital  as  in  the  IHtnois  coal-Jleld.  This  reeulta 
in  part  from  the  undisturbed  condition  of  the  ttratn,  and  from 
the  position  that  the  princ)|)al  sMiins  occupy  near  tlic  mld<lla 
of  tiic  nicamret^  rendering  them  acces^ble  by  sh-tOti  almost 
ererywhero  in  the  ccntnil  portion  of  the  Stut«,  at  a  dcptli 
ranging  fix>m  SOO  to  400  feuL  The  dip  of  the  coal  from  tfai 
western  border  of  the  State  to  Springfield  is  to  the  eastward 
about  seven  foct  to  the  mile.  On  tlio  eatlcni  bonier  nf  Iht 
State  no  detailed  examinations  have  na  yet  been  made ;  but  ii 
is  not  probable  that  tliO  western  dip  of  the  strata  will  be  fmrnc 
to  be  mncli  greater  than  that  in  the  opposite  direction.  IIcucv, 
the  mining  engineer  will  be  able  to  cdtisiate  with  cotieidonblo 
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■V  at  wttnt  dcptb  coxl  msy  be  readied  nt  anj  point  in  the 
ilro  of  tbv  coal-tielO,  fK>in  n  kaowlodgo  of  tlic  surfiK-e-lcrel 
llin  gcnvra)  dip  «f  llie  strata,  and  to  calculate  tlie  aniouiit 
to  put  a  coal-mine  iu  euccoeslul  oponition  at  u  givea 
M»iiit. 

Productive  Coal-Dit(rifti. 

Tbefbur  finu  volnme«  uow  issued,  of  l)ie  Illinoia  Geological 

teport,  contain  many  valuable  detaiU  of  the  (.-oiil-fonnatiou  in 

nriona  i!oiiiiticit  of  the  ijtiitv,  aa  developed  by  tlio  many  mines 

ipeovd  and  altaHs  uLnk.     Dut,  as  it  ia  here  projHi^d  to  give  a 

account  only,  those  particulars  cannot  be  given  in  full. 

ira  prodnctivti  portion*  of  this  great  coal-licld,  Iiowevor, 

oirea  further  notice;  and  these districte  are  found  where  tlie 

lie  dt.'^-nption  of  the  Htruvture  of  the  Hold  would  load  us 

ot  ihcni.     We  will  first  cnumcmte  and  then  doscnho 

lem ;  beginning  at  the  south,  aud,  as  they  occur  in  going  north- 

rard,  iimutid  the  wc:ft  »idc. 

The  Simwiiec  fault,  or  upheaval,  bringiiifi;  the  lower  coat- 
leanircfl  contiining  the  hirge  workable  svama  near  the  Rurfnce, 
lakea  tlio  coal  iicui-wibic  in  the  eouthi-m  pari  of  the  State. 
othing  betl«r  ne«d  be  asked  than  BeHuis  of  good  coal  six  or 
)Tea  fcot  thick,  accoKlblo  by  shafts  from  aO  to  7S  feet  deep ; 
Bly  (II  mile*  by  rsiili-oiid,  from  the  jnuL-tiun  of  the  Ohio  and 
iaaiwippi  Kiver,  at  Cairo.  This  is  the  l>u  Quoin  district,  In 
erry  &>onty. 

Tlic  l!i{j  Mmldy  iron-«mcltingblock-ooa1,  of  Jackson  Count/, 

ould  l>e  valuable    anywhere  without   the  other  advantaged 

irliich  it   poASCsws,  of  its  vicinity  to  the  Mis«ic«ippi  Kivcr, 

a  St.  Louis,  and  especially  to  the  great  Iron-ore  dc|tosils  of 

iCstoori. 

The  Ihinl  productive  district  is  the  Belleville,  a  little  farther 
villi  only  fmm  eight  to  li  niilcH  of  raih^Oind  transport;!- 
to  St.  Louis,  with  a  warn  of  coal  gcnemlly  eeven  feel  thick, 
villi  an  excellent  roof,  good  facilities  for  niininj^  and  the  city  of 
St.  Liuia  lo  supply.     Farther  north  wo  have  tlio  Qnincy,  Spring- 
Mil,  Diiuville.  lit  Salle,  and  Wilmington  difiti-icts ;   the  last 
t»ti  Mpplying  the  Chicago  market. 
Tb*  vonglomcnile  or  millstone  grit,  in  Jackaon  County,  in 
37 
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&ontliwc«tem  Illiiiois,  consists  of  qnartzoM  Mndstont 
nearly  wbitc,  but  somctltnes  colored  br  ferriiginuiiEi  niullvr.i 
frcqnenllT  contains  rounded  pebbles  of  ()imrtJ!-mclc,  fron  th 
size  of  a  {>va  to  tliuso  thrc«  or  four  incbt-s  in  lUiimuu-r.  Wlii 
lcrrufrinoti«,  it  weatlicn  very  oneventy,  and  Imvefi  a  Itanl,  Imn 
crust  njion  its  surface,  formed  of  sand,  cemented  by  tlie  bcv* 
oxide  of  iron,  Wbi-rc  tbo  ({uiirlz-pvbbloH  aro  abunrtunt, 
finer  nuilmaU  diiiinti^rHtc  (ttym  nmund  tlieiii,  nn  tlie  exj 
Biirfare.nnd  Icuve  tlioin  projecting  from  the  perpetidicoliir 
of  Bandfituni;  like  jKtrtly-cniboddcd  cannon-bAlle. 
posMA  into  shales,  or  tliin-bcdded  liniestoneH,  and  !t  cent 
tliin  beds  of  argillaceous  ebalos.  Tlie  eandetonee  are  sotne 
soft,  and  dvciniipoee  readily  o»  oxjMMiiirv,  imd  siicb  out 
fonii  towcrrin^  clilf^  nnd  bold  eacarpmenlA  in  aj;re<!iible  < 
to  tbe  usual  monotony  of  tbe  more  level  landKupca. 

Ttio  tliiniiiiig  out  uf  llie  Illinois  con^lontvnile  iu  a  uoriiie 
nnd  norlliea^tcrn  direction  into  a  tliiii  plate  in  Indiana, ent 
free  from  pebbles,  would  seem  to  prove  a  soutiiweslem  orijil 
for  Iti  Qiaturiale,  unlike  that  of  PcnnsylvaniJi,  which  ihiDi 
IVom  80iitlK'ii»t  to  niprlhwc^t,  and  indicates  tbe  n;^  of  th* ' 
cinnati  anticIiuHl  barrier  to  bo  before  tbe  Cnrbonifcroun  per 
Tbe  conglifmcrntu  enndHtonee,  at  the  base  of  the  true  co«l-n 
ure»,  are  included  in  tlie  general  title  of  rojil-inensores  lu 
nois.    In  the  southern  part  of  the  State,  south  of  Itnndalfi 
County,  th(.-y  are  'iOO  to  300  feet  tbii-k,  and  at  some  pole 
contain  wo!l-ii«*1ined  eonl-seaina,  thougli  they  arc  pjnerally  lo 
in  their  character.    This  sub-conglomerate  coal  rcicalls  lo 
mind  that,  in  n  sitnilnr  ])OEition,  on  the  vdet  Bide  of  the 
Kentucky  coat-ticld,  and  In  Tennessee,  na  well  iw  that  of. 
kansAs. 

The  Illinois  conglomerate  thins  out  as  we  proceed  DOf 
ward,  snd  in  the  valley  of  the  Illinois  Kiver  it  h  only  35  I 
thick.     In  every  instance,  coal  appears  to  be  found  in  thei 
glumemto,  on  one  side  or  end  of  tbe  field  more  than  on  til 
other,  or  in  localities  protected  tVom  currents  or  other  accident 
or  favorable  to  the  jirceervation  of  its  materiali.     After  a  j 
nnniber  of  facta  shnll  have  been  colleotod  on  this  and  eimih 
subject^  they  can  be  compared,  placed  »ide  by  sido,  and 
modifying  conditions  observed.    Thus,  in  time>  a  Uw  nr  pr 
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Ic  governing  them  may  be  teen  to  ^lide  ns  in  underitUndin^ 
It  at  first  mnj^  eecui  fortuitous,  and  tlieeo  taws,  or  great  das- 
batioiiA  of  a<-cur«te  ol)»en'atIu»<s  conxtitutc  n  fcivnvc. 
ICoal  baa  beon  fonud  also  in  tlie  Clicsler  gniiip,  in  JoIiiihoh 

tFopo  Countii'A,  an  nuich  an  six  im-lica  thick,  but  it  bae  onljr 
entific  i»t(^-«t.  Tliu  fonjflumcrato  coal,  in  JoIm»on  Couiitv, 
leported  at  tnuu  ono  to  two  feet  thick  in  six  localities  and 
^  few  .>tbcr  placvit  it  is  found  foiir  or  five  foct  thick,  the 
tesM  being  due  to  an  admixture  of  lOinlcs  which  )in{Miir»  tbe 
iity  of  the  ci>al.  The  important  Dig  Muddy  iroa-emelting 
I  is  nbovfl  the  coDgloincntto.  Tbc  lowi-r  ooal-mcutturce, 
Inding  a  tlucknegs  of  2M',  or  poiwibly  300  feet  of  strata, 

Bing  nf  sandstonos  and  shales,  and  Eome  thin  beds  of  lime- 
have  w-itbin  th«m  thrctt  or  iViiir  hciois  of  coal.  Tbe 
{>cniiKt«nt  Kain  in  tbis  oerieA  is  tbe  one  outcropping 
t  at  the  lop  of  tlie  conglomernio,  and  is  usually  from  Iti  to  'H 
tu»  ID  ihii'tcncf^.  It  ia  a  fair  quality  of  coal,  but  too  thin  to 
i4c  witJi  profit. 


» 


The  Big  Mvddy  Hepon, 


next  coal^enina  in  tbe  Beriea  of  a  workable  tliick* 
SInrpbysboro'  csxils,  which  arc  well  exposed,  near 
in  tlie  Itig  Miiddy  Kirer,  where  tiie  Kction  conitists 
^of  uilcAceous  Miidfltonei  then  the  up^^er  three  feet 
1,  '2"  feet  below  which,  or  50  feet  from  the  surface^ 
\o  seaniii,  three  feet  and  two  feet,  8C[>arati'd  by  from 
'  to  eight  inchet)  of  clny-pitrting.  This  lower,  or  rather  two 
rsr  wams,  affords  an  cxcellont  quality  of  block-coal,  suQiciently 
n  to  bear  the  iTrcssiire  uf  a  charge  In  a  bla»t-f^imuce,  and 
Bcionlly  froc  fnmi  sulphur  to  be  used  in  a  raw  state  for  Ihe 
Ntltig  of  iron.  This  quality  greatly  enhances  its  value,  from 
pmxiinily  to  the  St.  I^ui«  market,  ns  well  as  tliat  of  the 
tat  VVi-Hl,  and  to  the  iinmeiinG  iron-ore  deposits  of  tlte  Iron 
iiain,  in  Hissouri. 

Jackson  ('onuly  haa  nbont  one-half  of  its  area  tmdcrhiHl 

cnal,  the  outcrop-line  running  from  the  soatheaalem  to 

thwcstcm  corners  of  the  county.    There  are  at  least 

Find  pvrliaiie  four  acama  ontcropplng  In  the  county,  rang- 
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ing  in  thickneBs  from  n  few  iitcbes  to  tax  feet    In  the  aortlii 
part  of  Uie  county  tliu  ca«]  is  from  four  to  six  feet  thick. 

Hie  mines  at  Murpliyaboro'  «nd  Carbondnlc,  iu  tlint  comity, 
on  the  Illinoie  Central  Kailroad,  produce  nn  excellent  coal— t: 
Uii^  oountry,  one  of  tlio  t>c«t  known  in  tlio  State  of  Uli: 
liitviug  been  succ^tuifiiUy  uwd  t|i  its  row  «lAtc  for  ■melt!: 
iron.    A  railroad  baa  been  built  by  tbe  Mount  Carbon  i* 
Company  to  the  HiMiaaippi  Kivcr,  15  niilos  in  length.    At 
pliyiboro'  three  seamn  are  developed,  the  two  lower  one* 
BO  near  together  that  they  can  bo  worked  aa  one  aeam,  bd: 
aqMmted  by  n  {imrting  of  clay-«hiJc,  IVom  n  few  inches  to  t 
feet  in  thickness ;  the  upper  Beam  averaging  throe  feet  in  lhick< 
Dees,  and  iho  lower  one  about  two  feut.    Tbo  coal  from  boi 
divi»ion»  is  good,  though  tliat  from  the  lower  lapitcars  to  beoioi 
free  from  sulphuret  of  iron.    The  coal  is  hard  and  briglit,  irn 
the  layers  separated  by  carbonamous  clod,  or  mineral  cl 
ltd  analysia  gives :  moisture,  C.fi ;  volatile  matter,  SI. 2; 
in  coke,  60.8;  and  nshce,  1.5.    Prof.  Worthen  eecms  to 

thi«  coal  is  a  local  development  of  limltc-d  extent,  b»  tb  

outcrop,  in  a  northern  diroctiim,  reveaU  only  a  Uiin  scam  of  tm 
from  six  to  12  inches  thJck.  Jackson  County  produced  168,61) 
tons  in  1S70.        ,.    .. 

At  Citrbondale,  the  lower  diviaion  of  tlie  main  SIuriibTS 
boro'  oeam  is  not  found  at  all,  and  tlie  upper  division  is  abou 
four  feet  thick,  while  the  upper  Main,  35  feet  above  the  loira 
is  three  feet  in  tliicknoss.  The  ciny-parting  which  divide} 
lower  seam  at  Murphysboro'  increases  in  a  southerly  direvUM 
so  rapidly,  that  a  mile  distant,  in  that  diroctinn,  the  dinsii 
are  too  widely  separated  to  be  worked  as  a  single  seam. 

There  is  one  seam  below  thow  of  MnniliysUiro'  nndCariioat 
dale,  ueiully  at  tlie  top  of  the  eonglomcKitc.  Ju  character  i 
rariablc  ;  at  some  localiliot  it  atfords  a  oonl  of  exccllont  iiunliiy, 
and  at  others  it  U  quite  poor,  and  niixod  witli  slate  and  Kulpbu 
ret  of  iron.  It  is  from  tlirco  to  3'>  inclicc  thick,  snd  it  is  doubt 
ful  if  it  extends  to  the  northern  i«rt  of  the  county.  Tbe  pot 
Hon  of  the  Big  Muddy  nud  Carbondale  coals  in  the  wrllit 
important  to  bo  observed,  and  he  situation  with  refereiioe  l 
tlie  other  block-coal  regions  of  Clay  Coiniiy,  Indiana,  Mii»iil!o 
Stark  County,  Vuung^towm  in  TrumbuU  Cotutty,  Uhio, 


RT  COUKIT. 

iKciv^r  Connly,  PctmsylvaiiU,  nil  prodiicinB  the 
Belting  bWk-tofll,  in  wtirlhy  of  e]>ecial  notice. 
Tlic  Gift  Mtidd^  c-oiil,  liovrcvvr,  is  by  no  meiins  o^iuil  in  qiiul' 
ity,  M  an  iixm-making  coal,  to  tlio«o  of  Inilinniit  Oliin,  and  Pona- 
sylvitnia.     Its  character  as  block-coal  is  not  lully  e«Iabli»Ued. 

Tlio  Mount  Carbon  cosl-uiince,  on  Uio  mnrgia  o(  tbe  Big 
Hudtly  Rivi-r,  near  limwiiAvillo,  .Turkuin  f'ounly,  [)linoii>,  a 
abort  distance  tVoin  its  junction  willi  tlie  MisMssippi  River,  were 
aoticud  in  the  Journal  t^  t/u  Franklin  InttUute.,  as  long  n^ 
u  [83lt,  aod  are  atnted  to  have  tJicn  been  worked  on  a  limited 
scftlo  for  tomay  years  previoudy,  having  been  opened  in  1810. 

Iht  Quoin  JiHfion, 

The  mines  at  Da  Quoin,  in  Perry  Connly,  76  miles  nortli 
o>f  Cairo,  ou  tlie  Illinois  Central  Railroad,  produced  22,539  tons 
in  184)9,  nnd  !IO,!>.')Oton!i  in  1H70,  tran^]x>rted  on  tliat  railroad. 
The  Beam  of  conl — prolMibly  No,  5,  and  eomelimcs  stated  as 
K(i.  0  in  the  sc«1c  already  gix'en— measures  six  feet  in  two  stuifte, 
and  nIx  feet  four  inchca,  m\  feet  six,  nnd  six  feet  seven  indiea 
in  three  others— the  sballs  being  4S  feet,  5C  feet,  67  feet,  60 
feet,  and  75  feet  deep  respectively,  to  the  top  of  the  con). 

It  «ill  be  noticed  that  in  this  southern  part  of  Perry  County 
tbero  ia  h  line  thickness  of  coal,  and  so  near  the  surface  that  it 
ma  bo  workud  very  voonomi(uilly.  The  two  eeaim,  Xos.  r>  and 
A,  arc  tho  two  thickest  and  most  persistent  in  the  State,  except 
|«rliAps  No.  2.  In  the  central  portion  of  the  State  where  the 
upper  or  Etari'en  Mcnsiircs  are  well  developed,  An<)  whore  tlierc 
is  iHi  exiniordinary  accnmiilation  of  drift-material  above  tiw 
coal-niCiMsiires,  thiit  Nu.  '>  \i  usually  fuiiiid  at  tt  depth  of  tVom 
200  to  800  feet,  which  dejith  (sradually  diiikiiiishes  aa  we  ap> 
(trit.ii'h  llie  borders  of  the  cofd-ficld.  In  the  pouthem  part  of 
Perry  County  it  is  uiiiLilly  t'ound  from  40  to  sc  ft-et  below  the 
Mirfaoo,  and  dips  slightly  to  the  northward,  so  that  at  tlie  north- 
east extremity  of  the  eounty  It  is  from  200  to  1^50  feet  below 
tlw  ■nrftice-Ievel. 

The  Du  Quoin  coal  is  of  excellent  <|uality,  above  the  average 
of  Wi'Mcm  biluiiituoufl  coal ;  and,  althouglt  at  wime  points  it 
contiiiriH  i-onsidi!ri«bio  sulphur,  this  oi-Kiurs  in  nodules  or  len- 
ticular mju£<.<«,  aod  can  bo  rcidily  separated  tVom  the  cual  in  llio 
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proocee  of  mining.     Tlte  ooaI  nrcra»cs  faWy  tix  feot  in  tluclcnoi 
in  I'vtT}'  County,  and  Ims  a  Imrcl,  Domc^rtuit  t>ituniiiion« 
sltalo  roof,  which  atliiiiu  of  taking  out  tht>  entire  thioki 
00x1,  instead  of  leaving  tt  portion  to  etifitaiii  tho  roof,  as  n  tumSj 
flono  wild)  the  roof  consists  of  soft  material.    At  PinckD' 
and  other  places  the  coal  is  directJj'  overlaid  hy  a  bard 
Iboeetoue,  that  forms  a  ctill  batcr  roof  tJtnn  tlto  bituuiloooi 
ahnle.     Tlie  aiialyelA  of  Du  Quoin  coal  Jiowed:  moisture,  6.i{ 
carbon  in  coke,  48.1 ;  volatile  matter,  40.4  ;  a&hes,  :i.O0;  ts^ 
ton  in  coal,  &9.0. 

The  Du  Quoin  coal-MAm  ia  stibject  to  aoiAc  irregniarilM^ 
auch  ns  "  clay-elii>s,""  or  "  horeebacki^"  Bonictitnes  cAlled  fiulti 
by  the  miners,  wliEcli  eoRKist  in  a  thickeiiinfr  of  Uie  roof^htlo^ 
thna  cutting  off  or  pinching  the  conl-eeam  to  ono-half  or  Hatt- 
fourths  of  its  ustud  tliicknee^  Tbu^AO  irrugiiluritits  may  ban 
resulted  IVom  a  partial  removal  by  watcr-ctirrenta  of  tho  Vi 
ble  matter  which  formed  the  coal,  and  its  roptaeement  by  a  Gni| 
mnddy  tiediincnt  at  n  auhoeqncnt  period.  They  arc  not  Cmlll 
in  tho  eeufio  in  which  that  term  is  goDcnilly  used  in  miniafb 
which  signifies  n  disloL-ation  or  diii])Ia<r«ment  of  the  etrnta,  M  M 
to  prevent  itt  continuity  on  thcorigiiinl  plane  of  depoait,  for  tt 
this  case  there  is  no  dislocation,  but  only  a  replacement  of  I 
part  of  the  coal  by  the  ennie  inAterial  that  fonne  t]ie  roof. 

At  St.  John'a,  nciir  Du  Quuin,  tlicre  were  13,Sflu  toutf 
coal  mined  in  1  SOS,  and^T.cguiu  1S70,  and  shipped  by  the  Oil 
nois  Contrnl  Railroad.  Ho  account  ia  IaVqu,  in  any  of  tho  Dal*' 
mcntA  here  given,  of  the  coal  not  shipped  to  market  by  railrokii 

At  Tamaroa,  nine  milca  north  of  Du  Quoin,  in  Pen; 
County,  there  were  17,070  tons  mined  and  al)ipi>i>d  in  1^ 
and  U,40U  tons  in  1870,  and  at  Du  Bois,  8,760  tons  in  ISTU. 
By  thv  United  States  coiistis  of  1870,  tlie  production  of  cooil 
Perry  County  was  19S,400  tons. 

Tho  whole  of  Perry  County  is  nnderlaid  by  this  coal,  aflbnl 
ing  a  vast  abundance  uf  it,  with  great  facililica  for  mining,  tno 
its  proximity  to  tho  siirfhcc,  and  other  favorable  coodlliona. 

The  peculiar  impurt:tnce  of  the  advantage*  Htatod  id  rcigard 
Perry  County  is  the  more  apparent  when  we  obMrvv  that 
Barren  or  nppcr  fonl-mcasoree,  whicli  occtir  in  "VVaebingtuo, 
fioUDty  iauuiKliutely  north  of  Perry,  are  wholly  dustitnt*  of 
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I-mositiircs  Ho  nt  such  a  <lppt)i  tliat  at  present 
there  is  no  very  pruductive  coal-region  l>etwo6ii  Taniitroit  and 
CbuM^^,  unllioUlitiois  Central  Itailroad,  our  any  on  thetiAl<;ua 
bmacb,  uolil  wu  get  to  La  Salle. 

B^evilU  Duiriet. 

St.  Lonis  obtains  its  principal  supply  of  bituininoos  oosl 
fh>m  the  Hctlovillc  district,  in  St.  Clnir  Oonnty,  Illinois.  It  is 
broa^lit  to  Ea^t  St.  Loiiia  by  a  branch  of  tlic  St.  Louis,  Alton 
&  Torro  Hitiitv  Railroitd.  This  railrosd  is  only  14  miles 
loDj;  from  KoAt  St.  Lonis  to  Dellevillc,  but  it  intcmed^  the 
wustent  txiiindiiry  of  the  coal-measures  at  Ccntrcvillc,  »\x  milus 
ont  from  Ivih!  St.  L»iiiii,  and  nuiH  eight  niiltst  through  the  oi>al- 
field.  St.  CUir  Oonnty  contsine  460  square  miles  of  coal,  or 
thrvo-fonrihs  uf  the  county,  cmbrikc-iiiL;  all  the  ci^iitral  and 
MBtem  jHtrtion,  with  a  thicknesH  of  alxxit  300  feet  of  the  luwer 
fitd  most  productive  part  of  the  coal-measures,  embracing  live 
ooal-sennia,  only  two  of  which,  however,  appcAr  to  be  of 
ooODomical  vshie  at  this  time. 

In  1871  llicre  were  Imneported  by  tliis  railroad,  from  Bollo- 
villc  und  Centrcville  to  East  St.  Louia,  it))l,<>^0  loiiti.  The  last 
Unitud  Stjitea  census  reports  the  coal  prnduction  of  St.  Clair 
Coonty  at  it)8,81t>  tons.  This  is,  llkerefore,  byf:ir  the  mmi  pro> 
ductivc,  and  in  that  respect  the  most  imporluiit  cual-rcgion  in 
Illinois. 

The  thickeflt  coal-sesm  outcrops  in  the  river-hlnfT,  and  along 
Ifaa  western  iMirdors  of  the  coal-measures  in  tho  Southwest  por- 
tfam  of  the  coiiniy.  Tiie  dip  iii  very  modemtc,  not  more  than 
fivn  or  sis  foet  to  (lie  mile,  and  is  in  an  easterly  direction,  or  a 
little  north  of  east,  «n<l  iu  consoquoaco  tho  L'o.tl  lies  deepest 
b«Iow  lh(>  flurfiii-e  in  tho  eastern  portion  of  the  county. 

Tho  Ilelleville  ooal-seam,  No.  6,  is  the  princip:0  one  worked, 
and  it  wH)i  probably  the  tir^t  ever  worked  in  tho  St.-ite.  Its 
natnnl  onlf^mp  along  the  bhifVs,  in  8Ui;b  close  proitimity  to  St. 
Lonis,  called  attention  to  its  \-aluo  at  an  early  day.  Its  general 
Ihicknow  in  this  cnimty  ranges  fmni  fire  to  seven  fu<-l,  and  it 
hu  ■  substantial  limestone  roof,  m  that  it  cam  be  woi-ked  with 
nfuty,  and  iu  the  most  economical  mannor. 
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TtiU  coal  13  generally  quite  regTiUrly  (tnitiflw),  nnd  iHet 
upper  layers,  which  rary  in  tlioir  BjijpregAto  iltickncwfroni  Ifit 
94  ladm,  are  much  iliu  pui-i-sl  in  (]ttnlii^-.  It  in  ti&aally  w 
from  tlie  lower  co«l,  and  is  sold  st  about  two  t-mitii  por  bi 
higher,  as  a  bLtckscoith-coal.  The  lower  coal  conrAin*  inon. 
pLurct  of  iitin,  hut  the  quality  varies  eomewliat  iii 
niinee,  nnd  no  j^'iicral  dvecri]>tioii  would  be  a)>jilk-ablu  to  «Vi 
locality.  Sometimce  Uiere  13  n  foot  or  more  of  hittiiulnoiuiliai 
ftbovo,  and  a  tldii  bi»l  of  clay-sluilu  holow  ;  hut  aomotirow  bul 
arc  abi««nt,  ami  it  is  \>y  no  means  uncumaion,  vithcr  in 
tlie  adjoining  counties,  to  find  the  cool  directly  oncloiMd 
two  bedfi  of  liuiL-titonc  of  marinu  origin,  containing  fos«ii 
in  abiindnnoL>,  wiiich  is  a  very  unneuni  occtirrenoo  elaew)wr& 

The  main  coaI-«eani,  No.  (i,  in  the  section,  has  been  openoi 
at  many  point*  about  llclIovilU',  wlieru  it  appiiuicliva  ucir  tiie 
mirtiiet^  in  tin-  ravinra,  and  on  the  main  i-rcek,  nnd  waa  at&nl 
worked  by  drifte  into  the  bank  of  the  i-reck  along  ita  ontcrap^ 
On  the  ratln>ad  between  licltuvillc  and  tli«  riverblulTf  It  (■ 
rciu-hcd  by  S.'>  )>]iat>8  sank  to  tti«  deptli  of  tn»t>  oO  to  l&U  b(L 
la  Alma  shift  the  coat  wa-s  I'ound  at  a  deptJi  of  ]  7)i  feet  bc)o« 
the  mrfiivc,  and  the  ecam  is  ecron  feet  thick.  It  is  thn 
thiekni>B«  ot  JUaHcoutah  at  l.'iS  fc«1  dix']>,  and  <Ji  feet  tlikk  M 
TTrbana,  and  about  the  aame  depth  below  the  surfiicc. 

In  the  Boutheni  part  of  the  comity  tho  Pn^'lleville  coil  it 
opened  at  many  pliicos  along  its  outiToi*,  and  ri-tains  its  full 
thicknci'ii  of  about  seven  feet.  Everywhere  it  aeenia  to  bofroa 
BIX  to  acveii  feet  tliiL-k. 

Tho  next  kmh  below  the  Ilellevilti;  eoiit,  No.  S,  has  on); 
been  opened  at  a  single  locality,  which  is  at  the  old  Pittsbi 
mines  nt  the  rivor-blnfts,  about  one  niile  nurlh  of  C«il 
eUtion,  on  the  Belleville  &  East  St.  Louis  liailroad,  and 
here  about  three  feet  thick. 

It  will  bo  seen  tluit  tho  ooal-measarcs  nudcrlio  nearly  all 
hEglilandH  in  the  county  of  St.  Clair,  except  only  a  narro' 
fW>m  three  to  five  roilw  wide  across  the  southwest  1h>rdor; 
the  land  is  aim  among  tlte  moat  produetivo  n^irultunl  lai 
In  fviuthprn  Illinois. 

The  analyeis  of  th«B«Uovillo  ootl  shows  the  fitUo' 
rveulu: 
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prof.  Wcirtlicn  8ai,-6  tliat,  from  thU  atiBlysis,  Ute  llellevillo 

will  co»i[«re  tJAvorablv  with  tho  average  of  bitumiooaB 

i  from  other  localitiee,  either  of  this  or  the  adjoiuiug  States. 

A'«ei>/«vUle,  Danville,  and  otJurr  Diatrlctt. 

ProceecUng  fkrtlicr  north  from  the  St.  Louis  district,  we  find 
most  of  the  coal  is  at  prescut  iiiiucd  around  tho  western  borden 
iMlliecotil-fiuId,  that  Wing  most  accessible,  and  nearcHt  to  the 
poinu  where  conl  i^i  in  demand. 

The  outcrop  of  the  field  nine  tlirougb  Mudison  County, 
are  tiie  £dwerd«ville  mines ;  then  northward  through 
lersey  f  Vmnty,  where  thei'e  are  tlireo  or  more  seams  of  work- 
thickness  ;  then  Greene  County,  wliich  has  one-third  of  its 
covered  by  tlie  coal-measures.     Seam  No.  6  here  varJca 
I  four  to  six  fee*  in  thicknetis,  while  north  of  this  No.  fi 
niiis  an  average  thiekiicM  of  i»ix  fuel.    2sext  coined  Scott 
nty,  witli  more  Uian  half  of  its  eastern  portion  underlaid 
I  coal,  the  valley  of  the  lUlnoJs  Uivor,  ou  tlio  wvet  side  of 
I  county,  having  no  conl. 

But  here  occun  one  of  the  great  east  and  west  railroads,  the 
Toiedo,  Wabasli   &  Western,   whoso  western   termini   are  at 
.Louis,  Qtiin(-y,  Keokuk,  etc.     Some  of  its  more  important 
;nre  at  Xeelysvillc,  in  ScoU   County,   15  miles  west  of 
iville,  and  37  miles  east  of  Quincy,  where  ^\,il1  tons 
labippwl  in  1868. 

la  Ums  vicinity  of  Springfield,  deeper  shafts  hare  been  sunk 

I  the  interior  of  the  coal-field,  where,  as  beforo  doseribod,  th© 

or  Barren  Mejieurcs  cover  the  i>ro<iu(!tive  seainit  of  coal 

tagrcaler  depth.     Here  llieyare  drawing  upon  the  vast  store 

[mineral  fuel  which  was  placed  in  reserve  for  the  distant 

Howk'l'*  mines,  seven  miles  east  of  SprinfrlieUl,  pro- 

10,171  tone  in  1868,  carried  by  tho  Tolwlo,  Wabash  4 

«tom  Bailroad,  and  smaller  (luaiktttiee  were  produced  at 

o«Ms  in  the  same  vicinity. 
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But  *  wore  productive  difitrid  is  that  of  Daiivlllo^on  tki 
sime  ruilriMid,  in  Vennilion  County  on  tbo  <Mirtuni  Slalo  Ibl 
adjoining  ItidiAun.  V'«n»i)ion  County  produced  ]IS,lUi)tMBi 
of  coal  in  t87<>,  mined  principallj  ut  Daovillo  imd  Cittlill,«lx 
miUw  fiirtlior  west. 

Tlio  coal  of  tliG  main  DttnTille  scnm  ia  a  etrong,  &t,  vA 
caking-coal,  arcrrgM  six  foc-t  ihick,  lies  nearly  luvcl,  dip|dn{^ 
■ay  lit  (tict  per  mile  townrd  the  souibwctit.  It  h  Itardettiwi 
most  impure  in  its  lowest  stratiun  of  eiglit  inobos,  purest  ul 
be«t  in  tlic  blai'lcitmitli'ii-coal  Ktrntimi,  ono  and  »  half  to  twofnt 
above,  and  more  nnd  more, friable  as  yon  itenr  tJie  n>of.  Tbe 
scfttn  contAins  sulphur,  but  it  is  in  niauoe  i-aKily  M-]iamli<(l  uA 
thrown  out,  nud  therefore  !««>«  ofa  di'trimcnt  in  ukc  tliaa  wuaU 
be  a  Miuillcr  portion  more  intimately  as80ciate<l  with  tbe  body 
of  the  coal.  Tbo  roof  is  generally  not  good  in  tJiu  working  u 
far  explored.  The  main  defect  of  the  Danville  caul  '»  ttt 
friability  and  tendoncy  to  slock  on  exposure.  It  is  »  &trong$teifli- 
coal,  and  aiiswem  a  very  (food  purpose  for  all  domuKtic  ma.     

Qniney  k  supplied  with  coal  prinnpally  from  the  niiii^^| 
Colchester,  M  miles  farther  nortli,  on  tlie  CbiL-dgo,  Burlin^flH 
&  Qniney  lUilrowl,  in  MoDonoujrh  County,  where  4T.'l'>lt  tuni 
were  «hi|)ped  in  1808,  on  thst  railroad, and  60, 7'jU  in  18iU;  at 
Kock  Island  C'onnty  produced  137,630  tone. 

Omittin}^  iome  amaller  mines  producing;  eaeh  3,00(1  to  4,0t4 
tons  in  Witi,  we  come  next  to  tlie  Kewanm  mini*  in  tlte  D«nV 
wc«t  <.'orncr  of  Stark  County,  31  miles  nurtliaist  nf  HaleslHifgi 
wlitcb  produced  42,570  tons  in  ISG!!,  for  trauspurtation  of  thi 
Ohica^  Burlington  A:  Qiiincy  HailruAd. 

At  Hudn,  in  Bureau  County,  and  other  pointa  iiloog  tkl 
outcrop  or  borders  of  the  eoal-field,  other  mines  are  opened. 

La  Saila  D'mtrieU — (From  11.  C.  Freeman's  Keport) 

The  northern  border  of  the  Illinois  eoal-fiold,  on  aocounl  of 
its  vicinity  to  the  groat  market  afforded  by  the  city  of  ChtwigOt 
U  for  obvious  reasons  destined  to  be  one  of  the  most  pnuludirl 
districts  in  the  Htate.  The  great  geological  feature  of  Lu  Sails 
Count}' ia  the  anticlinal  axis  before  described,  extending  dia^ 
nally  across  it  north  3;t°  west,  and  jiawiug  in  a  s'lnlbeast  diren 
tlon  atroi*  the  whole  lUinoU  oonl  field  to  tlui  Widwsli  Kiver, 
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aeli  County.     In  La  Siillv  County  it  exposes  tlic  ealciferons 

puuR  of  tlie  Potsdam,  which  ia  ihe  oldcnt  Ibrmstion  tliat  has 

6CCU  in  tJic  Slate,  and  this  foonty  being  the  only  one 

it  li»s   been  fonnd.     East  of  tlie  axis  the  lower  oonl- 

are*  only  are  fonnd,  and  they  real  on  the  St.  Peters  sand- 

,  and  here  only  one  vrorkublcbed  appears,  being  the  lowvr 

,  and  the  coal-nieaHnrej>  on  this  wvst  sidu  nru  iudinvd  nt  an 

^e  of  only  one  or  two  degrees;  and  a  ronple  of  niite^east  of 

i  uis  the  formations  itrv  level  or  very  nearly  so,  n'ith  s  gentle 

itothe  w>utlK««t. 

iVTcst  of  the  axis  both  the  upper  and  lower  coal-measnres 
I  found  nearly  coextensive  with  n  uiaxiiuum  thickness  of 
■  51K)  feel,  resting  on  the  Trenton  or  St.  Peter's.  West  of 
I  isU,  north  of  the  Illinois  River,  and  west  of  the  Vermilion 
vcr,  whit-h  is  on  thti  soutJi  side  of  the  fontier,  there  appear  to 
Ifliiree  continuous  workable  beds  of  coal,  locally  known  as  the 
r,  Middle,  and  Lower,  and  a  Ibnrth  workable  bod  appears 
^«  south  part  of  the  wnnty.  West  of  tlio  axis  the  coal- 
sores  are  inclined  at  an  angle  of  about  ten  degrees  011  the 
Dton,  at  the  outcro)i. 
The  ihitknciis  of  the  upper  scnm,  No.  6,  of  the  ji^ncnil  soc- 
ttm,  is  4^  to  5  feet ;  that  of  the  middle  coaU  No.  5,  is  from 
!  W  9  feet,  usually  Q  feet ;  and  that  of  the  lower,  or  No.  2,  ia 
ifecl.  The  latter  lia^  been  traced  to  the  vicinity  of  Morris,  in 
Gnndy  County,  and  is  the  equivalent  of  the  fine  coal  at  Mnr- 
flifsboro',  in  J.ic-keon  County. 

The  following  table  shows  the  depth  of  the  sliafU  to  the  top 
of  each  KMil,  the  dilTercnecs  from  the  surface  being  caused  by 
the  diilerent  points  of  elevation  where  they  lire  located : 
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Tliey  »ro  all  in  the  same  township  with  La  Salle  and  Peru, 
l^niiiiois  townphiiHt  bpinjf  .'56  fiijniire  miles. 

In  1868,  the  Illinois  Central  Ilnilroad  carried  77,370  toot 
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of  coul  ttova  Jm  SaIIo,  and  40,SflO  tons  in  1870 ;  and  33,149 
from  WenonA,  SO  milra  eontb  of  it,  and  Btnaller  (|UfiiititiM  turn 
other  mines,  making  in  nil  111,630  toD»  from  tie  La  Silii 
district.  TIjo  ttnticUcs  of  tlio  quantity  ittincd  in  cncli  coufitjr 
in  Illinois  are  given  in  the  Appendix.  La  Salle  Coanlj  fro- 
doccd  173,S«4  tons  in  18«l>-'70. 

The  Lh  Snile  upper  l>e<l,  Xo.  0,  is  quite  rc^iUr,  vnryluj 
from  4}  to  five  feet  in  thicknefie.  The  lower  bed  is  also  rjniM 
rtigular.  T)io  niiddio  Led,  or  No.  5,  luw  a  pocnliaritjr  not  fomd 
!n  eltlier  of  the  others.  It  haH  a  tendency  to  •  lenslfbnn  V- 
rengcmcnt,  cansed  by  reatinji:  npon  an  uneven  bed.  The  cortr- 
iiig  also  is  uneron, apparently  frum  tho  Hction  urcurreDla  lent* 
log  down  tlie  strata  over  the  coal,  and  sometimes  part  of  ftg 
coal  itaelll  Thia  feature  hae  given  rise  to  lU  less  frequent  ip- 
pcarance  Uinn  the  other  hoiitt  in  tlm  out^-rop,  and  it«  giMa 
tbickocse,  which  is  itoroetimea  eight  or  nine  feet.  In  tht 
HtrcAtor  district,  in  La  Ballo  Connty,  the  cod-bed  is  nine  felt 
thick. 

Of  the  coals  mined  at  La  S«lle  nod  vicinity,  tho  moat  pop<h 
lor  in  the  mnrket  is  the  middle  bod.  The  upper  bed  is  a  llglitar 
coal,  dry,  fruu-buming,  with  an  open  fire,  and  is  a  good  Bteaa- 
coal,  but  oonsumes  more  rapidly  than  cither  of  the  others.  It 
is  harder  to  mine  than  cither  of  the  middle  coals,  and  Laa  iOM 
pyrilottM  biuidi  ninriiiig  througti  It  near  tho  top,wb)cb  prodoM 
inferior  coal.  The  mining  of  this  upper  bed  was  almost  ma- 
pendtfd  at  tlie  date  of  Mr,  P'rotmnn's  report. 

The  nitddlo  bed,  from  which  the  chief  supply  is  dcrivod, 
makes  a  denser  fire ;  it  is  aUo  a  good  steam-cnal,  largely  aitd 
by  tho  niinois  Ccutrnl  and  Xorthwostem  Railroads  for  loco- 
niutivM;  iit  the  i>opuIar  coal  for  domestie  use,  and  in  also  nscil 
in  blacksmithing,  by  eolvcting  it.  It  h  mostly  mined  vritll 
powder,  without  undcnniniiig  witli  the  pick.  In  burning,  it 
laatfl  longer  llian  the  upper  bed  in  an  ordinary  liro,  and  it  ii 
preferrc-d  to  tho  lower  i-oal  by  glass  oompaniea.  It  te  a  tulcnU;^ 
pure  'v»l,  tiaving  but  little  pyrile«^  and  that  in  stratitlvd  b*nda^ 
easily  removed  in  mining.  It  often  carries  a  band  of  cannel-. 
fioal  on  top,  from  thrco  to  W  Inches  in  thickocaa,  which  ta 
■ulHo:vatly  good  quality  to  be  marketed  with  the  rest. 

The  lower  cuul  is  the  most  highly  bituminous  of  aujr  of  tbi 
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bkis;  mbcB  in  bnming,  nnd  Dirgwfi  ol^  it  ^^^^^^K  >oot, 
liku  HiltHbiirg  oosl ;  lasU  longer  iu  buming,  i^^^^Sn  to  bu 
a  stronger  beatttig-coal,  if  properly  bnrnvd,  tlian  eitlier  of  tlio 
otbcr».  It  'nun  excellent  coal,  but  Itas,  one  drawback  in  luiviiig 
pTrites  diseeminatod  in  verj  tliin  eculcs  in  tbo  vortiml  scams, 
whicb  cannot  be  removed  in  mining,  btit,  if  carcAdly  Hcle(;t«<I,  is 
an  excellent  bbcksmitb-coal,  and  its  cnrront  price  in  tbo  market 
is  fifty  ccnu  p<^  ton  more  tlmn  tliv  ntlddlc  bc<l.  It  is  lliuuglit, 
if  pmjwrly  managed,  it  would  make  nn  excellent  coke  for  iron- 
fumacea. 

Tlio  mllroad  and  water  commnnication  givo^  La  Sallo  pecnl- 
inr  advantages  whicli  miiHt  eventually  |^ve  tbi»  point  the  vun* 
troilini;  intlncncu  in  the  conl-liti'Io  i^if  NortliL-rn  Illinois,  nnd  the 
abundani-e  of  coal,  of  (laalities  gutted  to  dilVeront  wants,  n>n»t, 
at  the  same  limo,  tend  to  build  up  a  great  manufacturing  city 
liere. 


Th6  VrUminfftan  J)Utii'ct. 

Tlie  La  Rnlla  dlitrlct, before  described,  iit  said  to  bo  the  only 
locality  in  Ibe  State  where  tlio  coal-rocaHiirca  ap]>car  to  have 
been  disturbed  after  thctr  deposition,  llcro  they  were  elevated 
u  mnch  as  4'K>  feet  by  the  uplift  which  lia«  nlrvady  beun  fully 
dMcribed. 

Dnt  the  limeitoncs  on  which  the  coal-measorcs  rest  pre- 
scDted  an  uneven  iturfaeo  for  the  reception  of  tlic  conl-buaring 
•trata,  vrhieh  was  earned  rather,  by  denuding  inflnencea  whidi 
had  worn  the  siirfucc  into  bballow  troughs  or  valleys,  tluin  by 
upiteiivaU  anddi.iliieationti  nf  iheittmta.  On  the  extreme  iiorlli- 
eutem  boixlor  of  the  coal-ticld,  in  Grundy,  Will,  and  Livingiitoa 
Oomiilca,  tlic  moaaurea  contain  a  8iii<{lo  aoam  of  coal  arentging 
about  three  feet  in  thieknefi»,  which  is  overlaid  l>y  a  heavy  bod 
of  clay-t'Iuilu  or  Hunp«Ionc,  tliiit  p3H>cs  upward  into  it  eandy  abale 
or  Mndatone.  In  the  vicinity  of  Uorri^,  the  seam  l«  about  30 
feet  below  the  siirfiice,  and  averagce  about  30  inchea  in  thick- 

□  C<B. 

Along  the  line  of  the  Chicago  &  Alton  Itailroatt,  fW>m  Wil- 
mington Euulliward  fur  13  niikw  or  mure,  this  seam  has  Iteen 
reached  at  itLtny  points,  and  itft  pn>ximity  to  Chieaf^o  rcitderg 
thia  locality  a  very  Important  one  to  the  ooal  intereeta  of  that 
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d^.  Altlioagli  the  conl-MMtn  tverugm  ronsiiiontbl/  1cm  fa 
tliickiic^n  tlinii  ttiojio  wrong^it  at  Li  Salle  and  some  ntlier  jtota 
in  tlie  northiTn  puiiiuti  of  tlio  8tAtc,  rut  its  proxiniitv  to  Ctii< 
G*go,tVom  ^3  to  65  mill')!,  nitd  it  bi^in^  tlio  nonreat  |Mint  to  thai 
ritv  wliere  avallablo  coal  niti  be  found  on  siny  direct  line  of 
milroad  communicntion,  tlio  t*iiM>  ittid  i-lKM|inc«a  wiili  wlui^  it 
on  be  runclied  bj  aliafte  varj-iag  in  dcptli  from  SO  to  SOO  tetl, 
and  tbe  su{>crior  (jurtlity  of  nioil  it  nfforde,  render  lliU  a  mjr 
vulunblc  and  iuijiortitiit  dc)io«it. 

Although  it  ie  called  "  Wilmington  coal,"  in  Cliimgo,  wImti 
1ar]ge  ^KiintitiOA. arc  sold  for  steam  and  dumc«ttc  ]>iiriRi*ct,yc( 
no  coal  i"  fi>tui<l  at  that  place,  or  at  any  point  norlli  uf  tlio  Kio- 
knlcM  Itivcr.  At  Itraidwuoda  lai^ge  amount  is  mintid  annnall;r' 
Tliv  ntinc-H  liiivc  butli  &  bad  rouf  and  floor,  yvt  all  tlte  cotl  in 
tlie  ground  is  mined  out  by  tbe  long-wall  erstem  of  rotabi^ 
Gangu-sye  arc  ran  from  tli«  bottom  of  tlic  sboAA  in  n  mdia^ 
manner;  the  maaHefl  of  lhi)^ile  firc-rUy  aliale,  or  ooajtstoi 
it  is  called,  vrluL'li  fall  fW>ni  tim  roof,  ore  built  into  a  rmle 
at  each  side  of  thu  roads.  When  the  floor  becomes  wot,  tbt 
«ofl  tinx-Uy  floor  rittM  in  tbe  gangwaya.  This  raatcriiit  is  tin 
disposod  of  in  the  gob,  and  the  roof  ie  auflured  to  rcHt  u]>on  iL 
Tbe  mining  i»  thus  all  doiio  in  a  eonstantly-enUi^ng  eircla,  ■ 
good  voiililation  pa.'^ing  ai-ound  the  face  of  thv  work,  and  no 
coal  is  letl  in  tbe  rear  of  iho  miucra,  cxrapt  blooka  iumediatdy 
around  the  bottom  of  the  sliafl  to  secure  its  pennanennr.  Tbt 
coal  contiinit  umch  Imi;  Bulphur  th-nn  some  other  AVcatem  coalt, 
but  a  large  nmocnt  of  nmiKturo,  which  in  tlie  mines  alands  ilt 
drope  on  Iho  face  of  tbe  work.  The  coal  is  taken  to  Chieago, 
and  curtvii  o(l'  for  immediate  nso.  Altboii^h  ilH  heating  [>ow«F 
ie  less  than  in  ihe.'uime  weiglit  of  Eastern  coals,  it  makusa  good 
Bteam-coal, and  is  in%-aliiablo  as  a  looomoUve-ntcl  in  tliia  troeli 
country.     Will  County  pi-oduccd  2»S,000  tons  in  1870. 

Farther  south,  diflicultics  are  met  with  in  sinking  tdiafU  fM 
co«l-mining  ]iur]>ose«.  In  one  at  Bloomtngton,  SOU  ftwt  itf  blot 
clay  and  drift  nmterial  were  linit  passnl  through.  At  :i8j  feet, 
A  team  of  coaltliree  feet  eight  inches  in  lliicknusswas  met  with; 
at  4<I0  feet,  four  feet  dx  ineliea  of  cool ;  aud,  at  &!)(>  f(>ot,  thi 
foet  of  coal,  lu  piwiing  iwnilliwBrd  from  the  Wilmington  d 
trict,  wo  unexpectedly  come  to  a  region  that  is  p 
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•Imoet  dc*litntc  of  conL  It  eeems,  from  the  report  of  Prof.  F. 
C  llniillL-v  on  tlio  couiilics  in  iim  piirt  uf  thu  Sutc,  ihM  ut 
eonii'  former  period  some  powerfnl  denuding  eutrcnt  line  torn 
up  tlte  rocks,  and  cxMii-ftted  a  brund,  deep  ehnnne),  cxuitding 
fV»m  the  aonlbern  end  of  Lake  Micliigan,  down  the  esstem  line 
of  the  State,  until,  eliortiv  alter  pacing  the  line  now  oi-ciipied 
by  the  Kankakee  Hirer,  it  roi*e  over  the  Kiufjrara  limestone,  and 
boro  off  toiithweelwsrd  tlirou^h  the  Botter  beds  of  the  co«l- 
tnvatiurcs  whidi  Uvu'  He  dircctlj-  npun  ttiv  Niagara.  Thla  cliau- 
Bcl  passes  through  the  eentral  and  wcetcm  |mrte  of  Iroquois 
fotiiitj,  and  iitL-Iudcs  l.irp?!  parts  of  Ford,  Cliaiupnign,  and 
Ucljcaii  Counties,  with  the  southeastent  part  of  Livingiston, 
wbere  no  rock  is  etmck  until  ;ou  reach  the  green  cakvrcoue 
aluik-s  of  ihc  (.'in<-innati  groiip,  at  200  feet.  Tn  tlie  wi-ntward 
of  Cluuiipaiga  County  its  coune  is  not  so  vrcll  indicated  ;  we 
only  know  tlmt  it  nms  under  Illooinin^u,  in  McLean  County, 
witli  a  depth  of  2'>-t  feet,  and  Prof,  F.  II.  Bradley  iiicllncA  to 
believe  tlul  thii^  |toint  it  near  the  i-eiitru  of  the  old  valley.  Ue 
further  nujf^reHtit  that  its  junction  with  the  valley  of.  the  lUlnoia 
will  probably  be  found  somewliere  in  TaKcwell  or  in  Mason 
County. 

Tliv  erosion  of  thiti  great  valley,  of  course,  look  place  before 
the  beginning  of  t)io  Drift  period,  muct  the  deposits  of  that 
pvriod  nol  (inly  till  it  complcloly,  hut  deeply  cover  its  bank*. 
Two  difficiiltii-A  are  presented  by  this  peculiar  fonnation  :  first, 
I«  tbeviitireabmrncvof  coal,  probably,  in  thift  ancient  vtilk-y  ;  and 
tlto  other  !»,  in  case  of  tlio  exigence  of  coal,  the  great  diDieully 
tn  ftinkiug  sliulta  to  snch  depth  as  may  ho  noce^i-iry,  not  only 
DUgh  drift,  but  through  a  heavy  bed  of  quicksand,  that  i« 
to  rest  directly  upon  the  rock,  which  pre«ent«  a  ticriona 
obetaulo  to  the  ninking  of  tiiiaft». 

In  tlio  description  of  the  ontcrop-line  of  the  roal-Selil  are 
found  no  trace*  of  coal  e^»t  of  llie  corner  of  K:)nkiikce  and  iJv- 
iogftOD  <.*ountiee,  or  Bouth  of  that  point,  till  wo  comu  to  Vet^ 
BiUion  County;  so  far  as  known,  there  ii  no  outcrop  of  ntcks 
In  cither  Ford  or  Chankpaign  County.  A  shaft  was  eunk  at 
Cbampntgii,  179  fbct  through  loose  tnatcrtnl  into  (juiekannd, 
wlitoh  detiud  nil  eOorls  to  n-iuli  ft  greater  deplh.  The  cxami- 
iiLe<ui.  Tazewell,  Logan,  and  Ma^on  Coua- 
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Ues,  b}idw  a  doptb  of  drift  of  about  350  foott  as  at  Ibo  ahaft  at 
Bloouiington.  It  nocim  jirobatile  that  tliia  ma^  tw  Uw  dejrtli 
orer  coiiaiderdMo  portions  of  McLean  Cotintj',  antl  near  iba 
edgM  of  wbat  ia  Htppoacd  to  Liaru  bocu  tb«  anciont  mw,  u,  in 
tho  vesi  part  of  Tazewell,  and  tlie  ««8t  part  uf  I^gan  Countlot 
it  is  not  leas  tlifln  fiU  fo(;t.  ^Vlioro  the  rock  has  been  reached,  m 
tho  ehalls  Htink,  the  ounl-mcnanrca  are  fuimd,  app«ruiiil]r  tbt 
middle  jiortion  of  the  formation,  the  cocU-eoame  being  throe  or 
fbar  foot  thick. 

QuaJUtj  of  lUiaoit  CoaL 

Salphnret  of  iron  is  ahnost  tlie  only  minenl  found  wo* 
Btanlly  nseociutvd  vith  coal,  and  this  ia  uiorc  or  less  nbundaDl 
in  all  the  b<>da ;  some  posaoM  it  in  lar;^  (in.intitios  »  lliin  tin- 
turn  otlon  ninninjj  for  a  cou»denibIu  diatflnco  in  tho  centre^ 
thu  dcpoeil.     It  aW  nppcntA  in  tliin  reins  between  the 
of  th«  ooitl,  afl,  for  example,  oociipvin^  only  tlie  thickntisa 
foeeil  lc:if  wliich  ix  replaced  b;  the  eulphuret,  and  bfiftring 
surface  the  ribs  and  ncrvurm  in  beAiili(\il  relief.    Sometime*  It 
is  found  bctwivu  the  laininie  of  coal  iu  fiUimenta  and  dcndritie 
fibres,  aprcndiug  out  like  llio  branches  of  a  tree,  and  with  v 
oolora  resuniblitig  fine  braes,  gold,  and  ulrer. 

Iron,  in  the  fonn  of  a  sulpburet,  iit  almost  nnivcrajtllv  difr- 
tribnted  through  the  Dlinois  coal,  either  as  crystal*  i»r  a«  m^- 
alee,  often  of  inany  pounds'  weight.  This  inincral  is  utteri; 
worthier  f(ir  nil  purjioscn  except  for  tho  luannfacturv  A>t  vitriol 
(anlphuric  acid)  und  copi)era8  (enlpliatc  of  iron),  am)  iln  goucval 
dijusciniuntion  through  a  conl-aeam  renders  the  eoni  itself  abueit 
Taluelcee.  It  is  tbe  grettt  bane  of  our  We»>tcrti  coiiIh,  rorideriug 
them  often  idmo«t  useless  for  working  in>n,  until  tbe  sulphur  i* 
exjielled  by  coking,  which  is  sometime*  rather  difficult  to  do 
fioeceaifully.  A>1icn  tins  sulpburet  ocnirs  in  bndls  or  duhsos  of 
any  eoniii<lcmble  »izc,  it  uliould  bo  cnn-fnlly  eepiirated  ttota  llw 
coal  at  the  mouth  of  the  shaft,  or  In  tho  adit ;  hut  when  it  it 
clifi«ctniniilod  through  tho  conl  in  tbin  acnles,  or  in  niinntc  cr^v 
talH,  it  can  only  be  expelled  by  tho  process  of  coking.  Mau;r 
coals  are  made  to  retain  a  fair  reputation  by  being  carefully 
frce<t  fi-om  this  mnlerial  bcfort-  tbe  coal  !<<  w!nt  to  uiurkot.  Some- 
times  it  is  confined  to  a  i^irliculsr  portion  of  tbe  seam,  and. 
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^A«)  this  13  (he  case,  tlie  portion  containing  the  p^ites  ehouM 
■*0  ained  and  solii  by  ilsuU',  or,  if  worlliIu*»,  tlirown  ftcidc.  It 
W  UjBtlly  of  11  bright-ycUow  or  ailver-wltite  t^Ior,  efflorcMciM  on 
fixjasare  to  the  atmosphere,  generating  thereby  heat  that  aome- 
tinies  results  in  epontuui^iiu  c-umbuiition,  xud  ignites  the  bitu- 
ttttDuos  shales,  or  th«  co«ls  tbflmselrCH.  There  is  also  iinother 
stdctancc  funnd  in  our  coaU,  traversing  the  layers  in  thin  platc«, 
of  A  white  or  gtassy  transparency.  This  is  lime,  either  in  the 
form  of  a  carbonate  or  sulphate,  most  freqnently  the  former, 
And  does  not  aficct  injiirioui^Iy  the  qnallty  of  the  ooal. 

Dr.  Blangy,  in  the  clicniitral  report  for  the  same  survey,  says : 

*^Hiny  Coals  contain  much  lime,  combined  with  eulphurk'  Acid, 

Ui  form  gypsum,  tilling  the  natural  joints ;  and  if  the  mal,  at 

tlie  fame  time,  contains  much  pyrites  or  bisulphuret  of  iron, 

ifkicfa  during  combustion  loses  its  sulphur  and  peroxide  of  iron, 

the  materials  from  which  to  fonii  clinker  are  fumiahcd.     It 

■raqnirea  a  high  temperature  to  fuse  these  ingredients  into  a 

,  and  bence  many  coals  which  form  no  clinker  in  open 

and  are  highly  e«t«enu^   for  domestic  purpose*,  are 

iuele#9  in  the  high  toniperatui'ea  of  the  reverberatorp 

r  for  reroelting  iron,  or  even  for  locomotive  use," 

In  his  table  of  analysis  of  Illinois  coals,  Dr.  Itlaney  gives 

I  qnanlity  of  moii^ture  t]iey  contain,  and  says :   "  Dy  this  is 

nt  the  weight  per  cent,  of  water  which  is  retained  mccbaui- 

'  by  the  coal,  and  which  \i  givtm  off  at  a  tcinporatiirc  of 

'Faiir.,  a  temperature  at  which  no  decomposition  of  the 

■tOe  corobostihle  matters  takes  place.    In  the  analysis  re- 

1  in  most  of  the  works  of  authority  on  coaK  this  moisture 

I  not  separately  determined,  but  is  included  in  the  estimation 

'  tlio  volatile  combuslihle  matterx.     Thie  detracta  much  from 

t  value  of  the  analysis,  for  tJie  hygrometric  moisture  not  only 

(of  no  value  aa  combustible  matter,  but  absolutely  diminishes 

lie  (iSeclive  value  of  the  fuel.     There  is  a  ^rrcnt  difference  in 

Aecapacity  of  different  coals  to  retain  moisture  even  after  long 

Mwaing,  and  its  retention  to  any  largo  niiiouut  must  be  con- 

Umi  as  a  detraction  from  the  mcritii  of  the  coal.    ThcTe  can 

fc  ixt  doubt  but  that  the  presence  of  water  in  any  coal  also 

dimniiAlieB,  to  a  great  extent,  the  amount  of  illuminating  gaa 

vliicb  it  would  olberwi»o  [iroduoe." 
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The  effect  of  this  moisture  in  tiie  coal  mil  l>e  givou  tnoro : 
length  hurcaftcr,  in  the  vhnptur  on  the  combu&tion  of  coal.  Iln 
it  may  bo  here  brietly  fttnt4!<t  ihiit.  According  to  Dr.  Bbuit-j,  i 
liDsting  power  of  coal  Ucpeuda  on  tlie  auioimt  of  oxygvu  will 
which  it  will  combine,  and  one  pound  of  carbon  comUnoi ' 
S^V  pound*  of  oxygvu,  and  a  pound  of  hydrogen  with 
pounds  of  oxygen.  We  must,  Uiercfore,  multiply  thv  pt-rccnt 
of  carbon  by  2f,  and  of  hydrogen  by  8,  and  deduct  the 
gen  already  combined  in  the  coal.  But  the  water  in  the  ooill 
must  be  converted  into  steam,  and  one  pound  of  oxygen  • 
Bomed  will  convert  above  5  -ffg  poonds  of  water  at  the  boit 
point  into  stcum ;  tliorcforc,  divide  the  percentage  of  water  1 
5^^,  and  deduct  tlie  ]>ro<lti(:t  &1ik>. 

Colonel  J.  W.  Foster,  a  distinguished  geologist,  of  Clit 
Mys :  "  The  coaU  of  Northern  Illinois  arc,  ordinurily,  higU? 
charged  witli  n'ater,  often  containing  as  bigli  aa  12  ]kt  ccoLp! 
and  are  so  sulphurous  as  to  disintc^Tste  on  cxposnte  to 
atmosphere.  Still,  they  are  extensively  mined  for  domt 
ftael,  and  for  generating  steam  in  stationaiy  cn^ncg  ^nd 
motives." 

These  un&vorable  features  in  regard  to  the  lllinots  coal 
given  in  the  langnoge  of  her  own  gcologuts;  for  it  U  in 
but  too  evident  that,  as  compared  with  the  ooal  produced  in  i 
most  any  part  of  the  Alleghany  coal-field,  tbnt  of  IlUnoig  is  ve 
inferior.     Its  diitudviiiitngcs  are  its  t'ui;ble  beating  [>on*er, ' 
extraordinary  ijnAntit^  of  snlphurot  of  iron  it  contains,  and 
large  amount  of  clinker,  nshoe,  soot,  and  einole  produced.    lb 
iinpuritieii  render  it  necesesry  that  it  slioiil'l  In;  used  very  i 
after  It  i«  mined,  as  in  a  few  days  it  falU  to  piece*;  being  vs 
friable,  it  does  not  bear  transportation,  and   no  consJderat 
quantity  of  it  can  be  kept  togethor,  «s  it  is  liable  to  spent 
combustion. 

The  valual>le  features  of  the  minois  coal  are,  tltat 
plenty  of  ii ;  that  it  U  very  widely  diftrihutMl  over  the  I 
and  ocoeesible.     For,  although  it  is  nccMMiy  to  mine  It  t|r1 
mesuia  of  shafU  in  almost  all  eases,  yet  the  coal  is  reached  at  a  | 
reasonable  depth  from  the  surfaoo ;  its  mining  is  done  withoot  | 
Qnusual  expense ;  thu  great  number  of  railroads  in  all  ports  tf 
this  prairie  State,  with  good  level  grades,  knd  without  cnrrtSi  | 


lUpoa  Uie  rockit  of  older  date  than  tho  lower  oosl-measures, 
hoy  are  supposed  to  do  in  llllnoii*,  altlioiigli  the  lower  voal- 
kninw  do  reitt  ou  tuw«r  rocks  of  diBeruiit  ages. 
Tbc  stratigraphy  of  tlie  whulu  ri^oii  is  very  simplo;  tlia 
t  of  etriko  beiug  practically  eaat  and  west,  and  tbe  dip  to 
.  aotitliwanl,  iK-itrly  coiacidcnt  witli  tlie  fall  uf  tlio  streams. 
ttie  lower  half  of  tho  coal-field,  particnUrly  nlon^  the  Des 
InCB  aod  Skunk  Ilivc-n!,  and  their  branches,  the  valleys  are 
Id  found  to  hiiv«  bei'n  eroded,  through  tlie  coal-nieacurea 
Dshtg  the  St.  Louis  sub^iarbomferona  Umeetone.  Bnt,  In 
raluill  nnd  Iliirdin  CoHntic«,t]ieconl  re«t8  on  tho  Kindorhoob 
t,  'niiiH,  the  want  of  the  ('heotor  liinaitono  tiirougliout  the 
if  aod  the  overlapping  of  this  northeast  comer  of  the  field, 
(leonly  onconfonintbility  of  tlie  co»l-mca«urcs  of  tlio  prln- 
)i  cnai-field.  Bnt  we  will  see  there  is  greater  uiiconformB> 
tyamongthe  mcmheni  of  the  sulMnrhoniferouii  period.  The 
l'rcgi<)n  of  Iowa  flecjnH  to  difler  in  no  reaped  from  that  of 
Hoie,  from  wlufh  it  is  only  separated  by  the  river-channel 
tlie  MiKoissippi,  wliich  ia  a  valley  of  doniidfttion.  Where 
coal  onlrru|»  »ppro«ch  each  other  as  at  Keokuk,  it  is  quito 
lent  that  thecoalaon  the  two  sides  of  tlie  river  were  continn- 
bede,  the  lower  coal-acam,  ae  well  as  tliu  strata  of  sandstone 
|a)ule>  corrcs]H>niiing  in  cluiracter  nnd  tliickneMii.  There  i« 
evidence  of  the  exit^tence  of  an  anticlinal  axis  along  the 
tee  of  tho  Hi»^ssippi  River.  Kcithvr  is  there  orideoco  of 
,oocurrcii(;o  of  a  single  fault  or  difllocation  of  the  fltratn,  cither 
fko  beds  belonging  to  the  noal-mensurea,  or  in  tho  nnderlying 
fcfitoni-e.  The  difference*  of  level  at  which  tJie  Kanie  beds 
mr,  At  various  locnhties,  are  dnc  rather  to  the  undulalious 
tlte  nnderlying  limestones,  and  the  conaetjiient  irregular 
liwe  npon  which  tho  ooat-mca^urcs  have  been  deposited, 
leh  was  formed  into  Ironphu  and  deprei»i*ii>n*. 
The  flame  peculiarity  which  has  been  mentioned  in  the  de- 
Iption  of  Um:  IllinoiH  eonl-field,  is  t^to  found  in  Iowa,  as  to 
I  coal  mes8urefi  renting;  nnconformably  upon  suoceMive  strata 
the  Lower  Silurian,  Upper  Silurian,  Devonian,  and  Carbon- 
^Mis  liiDCtitone,  auch  aa  tlic  Potedani,  Calcifcroue,  and  St. 
Itti's  Nuidfltonc*,  Trenton,  Niagam,  St.  Louix,  nnd  otiier 

m.    This  renders  it  tbe  more  difficult  to  follow  out  and 
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dctermiDO  llic  boundoriefl  of  tlio  woriuibls  coal-bedfl,  «s  thi 
formations  do  not  correapond  to  the  genernl  direction  of  Iko  ii 
fvrior  groups,  uor  Lnvo  tlioy  participatoci  in  tlio  gctienil  iiu)*« 
ments  wbicli  disturbed  and  elevated  thoM-  lower  ainita ;  cudm 
qncntly  no  outliDe  of  any  oue  of  tbem  will  nid  in  dctennifiiaj 
the  limits  of  tli«  coal-funnntiun.  II10  iiattiro  of  Iho  country 
too,  n-liich  ifl  deeply  covered  vith  drift  and  latvr  dcpo«it*,  addl 
to  tlieeo  difficulties. 

Tlie  ooal-incai)iire8  of  Iowa  are  projwrly  eoparaUe  iat4 
upper,  middle,  and  lower  diviBions.  Tlie  lower  and  moat  ii 
iwrtant,  being  the  conl-priKl  living  portion,  occnpy  Uie  BOiftol 
of  an  area  averajring  some  Mi  milva  in  width,  nnd  about  ITB 
miles  in  length,  tlirongli  tlie  middle  of  which  the  Oca  Mobi 
Itivcr  nmti  longitudinally  in  a  aoathtuetvrly  direction,  fmn 
)[ltl«  above  Fort  Dodge,  nearly  to  Kfiokuk.  Un  alinoct  (La 
wbolo  of  tbia  largo  eurliico  coal  may  reaaonably  be  aouglit  for, 
and  lias  b«cn  qtiit«  extensively  developed.  To  tlio  nortliwiin] 
and  eastward  of  it,  it  is  usclees  to  look  for  ctwl,  esi;i:pt  ia 
small  patclios,  or  outliers.  To  the  southward  and  westward  of 
this  region  it  is  believed  tliat  oosl  will  be  found  by  sinkiiig 
sbaAa  to  a  greater  or  Ices  depth. 

Next,  in  a  southwesterly  dircctjon,  oocnr  the  middle  eoti- 
mcasnros,  overlying  tlie  lower  in  the  same  geneml  form, 
pcnring  ou  the  snrtace  in  a  tract  extending  in  n  soutlicasti 
dIrecUon.     It  produces  only  one  or  two  thin,  uncertain 
of  coal. 

Farther  toward  the  southweatcm  part  of  Iow«  tlio  Di 
coal-mcasnres  overlie  the  middle  and  lower,  oconpyliig  m 
c<iual  in  extent  t-o  tliat  of  tlie  Slate  of  Vermont  Tb 
also  without  valuable  scams  of  coal,  except  a  thin  seam  in  ona 
locality ;  so  thut  a  Urge  portion  of  the  Itiwa  co«l-depo«its  seem 
to  be  deeply  btiriod  at  an  unknown  de{>th,  thus  givhig  greater 
importance  to  that  which  iH  accessible. 

The  boundnrics  of  the  coal-field  of  Iowa  have  been  well  ds> 
fined  by  Prof.  "White,  on  the  geological  mnp  nccom|iunyingbil 
report.  It  correaponds  nearly  with  the  east  line  of  Van  Hima 
and  JcffcnwH  OounlicM,  curving  a  little  eastward  into  Lee,  lbs 
foiitheajten)  coimty  of  tlie  State.  From  the  nortlMut  comer 
of  Jefferson  County  the  lino  pursues  a  nearly  nortbviist  ctlBtt, 
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paashig  near  the  iiortliwut  comer  of  Keokuk  nnd  tbc  north- 
eut  comer  of  Malmska  Cmmty  to  the  midillv  nf  liie  kuqUi  IIbo 
of  Uarshall  Countv.  Tlien  it  nms  to  a  i>oint  three  or  tour 
miles  northeast  of  Eldura,  in  Hurdin  County;  thenco wortward 
to  a  point  n  little  north  of  Welwlcr  City,  in  [Inmiltim  Comity, 
and  tlienre  stitl  £Rrtber  weetward  to  a  point  a  little  north  of 
Fort  Dodge,  in  W<;bHtor  Cou&ty.  Farther  wuat  it  is  utioer- 
tain. 

The  line  of  divteion  between  tbc  lower  and  middle  coal- 
mMmnw  ia  a  neariy  it»uth«n«tcHy  courie,  eo  an  to  include  In 
tht  lower  coal-rocasurca  a  part  of  the  counties  of  Gntliric,  I>aU 
Ins,  WuTOn,  JUicnB,  and  Appunoosa.  Tlie  area  between  theee 
two  boundary-lines  embraciM  the  mo»t  imjfortant  and  acccsaiblo 
portion  of  the  coal-field  of  Iowa,  containing  fi,100  fwjiiarc  milce, 
and  tlic  middle  3,400  mitoA.  The  thickiies«  of  the  fonnation 
of  the  lower  coal-measures  is  eatinuted  at  about  2O0  feet.  Ue> 
yond,  or  caBtward,  the  lino  first  described,  and  resting  upon 
both  Bub-carbonifcroui)  and  Deroniaii  rool{«,  numerous  small 
outliors  of  lower  eoal-measnre  strata  exist.  One  of  con»der- 
ablo  exlout  is  found  resting  upon  the  Devonian  rocks,  and 
reacbiuj;  from  MuHcstiuc  nearly  to  Daveniwrt. 

A)mo6t  all  tlifl  coat  of  Iowa  is  found  in  the  lower  and  middle 
ooal-nieaaurG«,  nnd  mtidi  the  greater  prt  in  the  lower,  whiih 
is  oompoced  principally  of  sandstones  and  sliaW,  the  best  beds 
Mng  found  In  tlte  lower  jwrt.  Tbia  seems  to  bo  a  well  set* 
tied  fact,  that  this  lower  series  alone  can  be  properly  desig- 
twtiM)  us  the  prodnctive  coal-measures  of  Iowa,  since  tlio  up]>cr 
■erios  Is  now  understood  to  contain  but  one  bed  of  coal,  the 
maximum  thickness  of  which  is  only  twenty  indies,  and  its 
greatest  development  is  along  the  Nodnnity  Kiver. 

Tbo  boundary  between  the  mtddte  and  upper  eoal-measiires 
is  described  as  follows :  I>rHw  n  line  from  tlie  northwest  comer 
flf  narrison  County,  almost  directly  to  the  middle  of  the  north- 
em  boundary  of  Hadison  County ;  thence  to  the  middle  of  the 
nonhero  bouudarj'  of  \Vny»o  <'i>unty  ;  thence  to  Contrevilla, 
and  thence  to  tlie  south  boundary  of  the  State  along  tlio  west 
nde  of  the  valley  of  Chariton  Kiver.  These  upper  doal-measures, 
containing  K,'>00  su)uaro  mile«,  extend  not  only  to  the  western 
ntd  southern  boundaiy  of  the  State  of  Iowa,  but  also,  wi 
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out  interruption,  far  into  t}ie  Stat«s  of  Uuaoori,  Ki 
and  Kftnsas. 

TLo  etiliH^arljoniferous  formAtion  of  Iowa  contEsls 
]wU}-  of  lime«tone,  vitb  scarcely  aay  carboniferoiu  matter.  Dnl 
tb«  tower  otMil-inoflsiiree,  almost  from  tlivirtxigiuaiiig,  arounil- 
Rtone  nnd  sliale,  and  among  them  tho  bcdn  of  coal  and  finxk;. 
In  the  middle  coal-measures  there  U  on  increased  amoont  of 
liinc«tonc  innterial,  Alllioitgh  tliey  arc  priiicipnlty  vliaracteriud 
bjr  «bales  and  &3nd!)ton«».  But,  when  we  come  to  tbo  npptf 
ooal-measnres,  there  is  another  nbnipt  change  from  rocks  earn- 
pofiod  of  sand  nnd  clay,  to  n  formation  m  tatty  chjtracleiii«d  b; 
Itmefttonea  aa  any  of  tlie  formatlona  of  the  sab-cArboniftmi) 
groop. 

Oo  the  north  eido  of  tho  Dcs  Moines  nnd  the  Iowa 
the  coal-beds  are  miinlly  thin,  rarely  more  tlian  -2^  to  thre»1 
tlttcJc,  with  the  exception  of  Martin's  Creek,  near  Ilillsboni', 
where  the  two  lower  ReaniD,  one  three  and  the  other  fonr  feet 
thick,  approach  n-ithin  10  inches,  so  as  to  be  wrought  as  ona 
Bcani.  It  teema  tjiiite  probable  that  all  tho  oo«l  on  the  nerlli 
side  of  the  Dca*  Moines  Kivcr  occurs  In  dctaolicd,  isoUted 
patches  or  baninfi,  some  of  them  at  least  of  very  Untiled  ostont, 
and  hounded  by  the  outcroppings  of  the  nnderlying  limestou. 
If  future  examinations  should  prove  this  to  be  to,  then  Ion 
must  depend  on  the  region  Boutli  and  west  of  the  Dcs  Mointa 
for  a  future  «npply  of  mineral  fuel.  Tho  great  body  at  loait 
of  the  coal-region  of  the  State  is  believed  to  be  to  the  aoulb- 
west  of  the  Dm  Moines,  where  the  coal-seBms  are  beliered  t« 
bo  tliicker  and  better  than  along  the  edges  of  tho  basin.  Thon 
are  extensive  districtc  on  the  north  side,  over  whicli  tho  auptr- 
fleial  deposits  are  so  deeply  sprend  that  but  liulo  more  can  lit 
said  of  it,  than  that  in  all  probability  tliey  are  in  part  occnpeed 
by  limited  patchea  of  rocks  belonging  to  tho  coal-measures,  bat 
wfacUior  these  are  workable  beds  of  coal  ran  only  bo  dcddod  hj 
expenjsive  explorations,  which  will  bo  made  after  the  counttyb 
more  thickly  settled. — {Hail.) 

There  seems  to  be  no  rcj^ilarity,  says  Prof.  Hall,  ia  ll* 
number  or  tbicknees  of  t)ic  beds  of  coal  in  tho  region  exam- 
ined, even  at  localities  which  are  compa rati  rely  near  cacli 
other,  the  whole  arrungemcnt  of  the  tnAterials  of  the  coal  luul 
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ted  rocVs  IndicitJiig  grcAt  irrcgnhrilicB  In  Uieir  mo<Ic« 
of  dvpoeition,  And  of  tlio  eartace  on  wtiich  their  accumulation 
took  pUicc.  There  nppear  to  be.  In  nioet  of  the  locnlittcs  where 
the  rodis  are  best  exposed,  two  beds  of  coal ;  and,  wlieu  best 
developed,  the  heaviest  may  tsomctlmcs  rmicli  five  feet  in  tbict- 
tixm  on  tlio  aoutli  tide  of  tlic  Dc»  Moltics  JUvcr,  but  on  the 
Bortli  bide  the  beds  Itave  rarciy  exhibited  that  amount  of  good 
workHblc  ooftl.  A  littlo  wetit  of  Ottumwii,  on  that  riror,  there 
id  a  tliictcne.*))  of  five  feet  of  good  coal  exposed,  and  probably  a 
second  BCJini  which  has  not  yet  been  found. 

Pruf.  Wordcn's  report  on  several  coit>itie«  lying  on  the  Dea 
Moinos  Kiver  givoa  the  thickness  of  coal  in  nuiny  localitieit. 
Ascending  the  river,  bo  rcjiorts  in  Van  Biiron  County  two 
■eaing  of  coal,  one  of  which  ia  from  three  to  five  feet  tlticlc. 
In  Jeflei«on  County  the  beds  are  exceedingly  variable  in  thick- 
neM;  A  scam  three  feet  thick  at  one  point  may  thin  out  to  aa 
inan  J  inches  in  a  distjince  of  two  or  three  miles,  or  perhaps  en* 
tirely  disappear,  and  uppCMr  to  be  very  irregularly  deposited. 
The  lower  M«m  ift  the  most  reliable,  and  contains  less  mili^hu- 
I  ret  of  iron  in  this  county  than  almost  any  other  found  in  the 
'  Btate.     Farther  up  tlio  I>cs  Moines,  Wapello  County  is  nearly 
wSolly  underlaid  by  at  least  two  eoahseams,  averaging  from 
itwo  to  five  feet  thick  oath.     Above  this  the  oxposiirca  of  rock 
'  werw  not  aali«faclory  in  18.'>7,  and  no  good  section  could  bo  oV 
ta]ne<l,  and  the  ooal-meaeores  are  not  seen  in  going  northward, 
I  until  we  pass  Marietta  in  Mnr^hnll  <^ounty,  but  the  coal-^erios 
*  probably  covers  nearly  all  Jasper  and  Hardin  Counties.    Id 
the  vicinity  of  Eldoia,  in  Ilardin  County,  coal  is  mined  from 
•earns  3)  to  four  feet  thick.     Numerous  other  details  are  given 
of  the  oal-seaniB,  as  exposed  in  many  places  along  the  Dee 
It[iiincB  Biver,  of  thtckDOSM.-s  IVom  one  to  three  feet,  and  some- 
times four  or  five,  and  in  a  few  localities  as  mnch  as  tix  or 
Bwon  feet.    What  has  been  stated  will  give  a  Konoral  idea  of 
the  Iowa  coal-region  at  the  time  of  Prof.  Hall's  report,  but 
at  that  date  it  was  considered  pi'om.iturc  to  attempt  to  csti- 
nuite  tlie  numlxT  of  gijuare  miles  occupied  by  workable  coal- 
beds,  or  to  give  an   approximation   to   their  average  thiek- 
neu,  or  even  a  geneml  account  of  the  coal-bcuring  strata  of 
Iowa. 
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TXtf  Coal-produ^ng  Counti^t. 

Tho  coal-producing  conntic^  of  Iowa,  hy  Prof.  Wliite's  n- 
port,  are  those  on  each  side  of  the  ]3cfl  Uoincit  Kivcr,  from  Koit 
DoiJpe  ill  H  suitl1i(!ueu-rlj  dinx-tion,  to  tbc  HiBsissipjii  !{im. 
Ill  Webstvr  Ootiiit}',  «t  least  three  distinct  brntii  of  tool  hare 
been  idontiticHl,  of  which  the  upper  ono  is  the  tliickest,  i>uiM, 
and  conseqncnily  the  mmt  vahiAhte.  Thoy  are  nooeesiUe  aloa^ 
tlie  Des  iloincs  Vallcf  and  its  trihnlaiy  crooks,  mnd  tlMre  ou 
bo  no  doubt  that  thvy  uiay  be  rcachud  hyshufls  from  the  pnlrit 
surfac«»  over  foiir-fitlhs  of  thp  county,  whidi  i*  occupied  hy  ll* 
lower  «Ml-nioasurc8.  One  of  these  beds,  perlLipa  the  lowctt, 
ho*  boon  for  Mme  time  »uccca»ful)y  uiinod  at  Fort  Podga,  bol 
the  beet  and  most  abundant  supply  'a,  obtained  four  itr  tin 
miliw  below  tlie  city.  The  priDci}Ktl  bed  workwl  there  riumimm 
from  five  to  ax  feet  in  thickness.  This  promises  to  prove  lU 
vicinity  of  Fort  Dodge  to  he  one  of  Uie  uioet  iuijiorbinl  porliou 
of  the  Iowa  coul-tidd,  uotn-ithstitndiRg  its  close  proximity  to  it* 
btmler.  Thlii  l>ed  alone  will  furnish  immense  quantiliw  of  ooal, 
both  for  local  use  and  for  shipment. 

Id  Uaniiltou  County  only  ono  valuable  bod  of  coal  vm 
8.iti«fac!toriIy  luade  oat  by  Prof.  Wliitc,  which  vita  four  fett 
thick  at  its  natural  cxposurce.  The  productive  ooaUmouiirei 
occupy  the  greater  jiArt  of  the  county.  lu  [lurdin  C»anty,  ■ 
workable  bed  of  coal  has  boon  found  at  Eldora  only,  hul  the 
co&l-tiK'aKuro  Ktrata  are  found  exposed  in  the  valley  of  the  lew* 
Kiver  at  intervals  from  the  point  where  it  entov  to  wlton  fl 
leaves  the  county.  Tbo  bod  of  coal  \t  lour  foct  thick,  and  tba 
minw  at  Eldoro  are  of  great  importance  and  value,  huiri»  on  an 
extensive  scale  for  this  country,  and  shipping  much  coal  upoti 
tlie  Contra)  lUilroad  of  lown,  and  tlie  Uuhiiquo  ife  Sioux  Oi^ 
lUilroad.  Aaide  from  tlte  iiitrinsio  vahie  of  the»o  ininof,UM 
importance  of  the  n^oit  iit  iiiiich  enhanced  by  being  Uie 
northoastorly  one  within  which  coal  has  boon  or  ia  iikuly  to  iM 
obtained.  Somo  excellent  potteries  are  established  at  Eldoni, 
using  the  fire-clay  ftom  the  bed  wliicJi  uuderliue  thu  coal 

The  whole  of  Doono  County  lica  quite  within  Uie  iimita  of 
tbo  Iowa  ooal-field,  yi-t,  owinj;  to  the  f^-at  Ak\a\\  of  tho  tlrift| 
coal  bos  octoaUy  been  discovered  at  ouly  a  few  point4  near  in 
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Dire.     CoJil   lias  been  extensively  worked  near  IloontboTO^ 
UoiiigDua,  nyon  ttio  Unu  of  t)iu  Chicago  A:  Xorthwestcm 
itlway,  all  tlie  ininef)  being  opened  in  tbe  vaJlojr-eidv^  of  llio 
Uoincs  Kivor  and  JJovcy  Creek,  ouo  of  it«  tributarteB. 
I  are  two  distinct  betU  of  con)  known  and  mined  buro,  tlio 
dpal  one,  being  tbe  lowest,  is  nbout  four  foot  tbick,  and  the 
ouv  *ii  tu  3  feet  tbiL-l:,  llie  qtiallty  of  llie  co.il  in  both 
tlie  same.     These  being  tbe  only  min«e  yot  opened  on 
:  line  of  that  railway  in  lowft,  they  fire  of  ^re»t  value  and 
1C&     I1ier«  can  bo  no  rcAflonable  doubt  that  these,  or 
other  beds  of  coal,  may  yet  be  reached  by  einklng  sliaft*  upon 
[■rwirii!  Burfftec«  of  ditfcrent  purls  of  the  connty  at  a  coin- 
iniively  moderate  deptli.     Produt^tion  in  liiTtI,  42,14.3  tons. 

In  Story  County,  cast  of  Boone,  no  workable  bed  of  coal 
huagyct  been  discovered.  Tho  indications  are,  that  tbe 
the  coal-measuree  is  not  far  from  tho  surface,  but  tlmre  is  no" 
to  doubt  tliftt  a  workable  tiiickncss  may  yet  be  found 
ritliia  its  limits.  In  Marshall  County,  east  of  Story,  all  the 
bteil  will  bo  at  a  comparatively  sUj^ht  depth,  and  it  will  only  bo 
IfcuQi]  in  tlie  weiitcni  and  southwestern  part  of  the  county. 

At  Dee  Moines,  the  capital  of  Iowa,  coal  iit  extensively 
■niinidnt  several  |)olntK  near  the  place,  supplying  that  whole 
Oly  tad  vicinity,  the  raih-oad  corapnuies  for  their  own  use,  and 
*1>o»  considerable  <ji)»ntity  for  shipiitent.  Theee  mines  are  all 
Ofened  in  tbe  valley-side  of  tlie  I>es  Moines  Itivor,  and  are  all 
nibe  ame  bed,  conEieting  of  three  separate  eeanis  which  have 
income  >o  closely  together  that  lliey  are  readily  mined  like 
m  bed,  either  one  of  wliieli  ^tould  be  too  thin  fur  ]irotitable 
Mrkisf  if  alone.  Thiit  t^ionipt^iund  bed  htm  been  recognized  aa 
rwort  of  I>efl  Moines  as  Itcdfiold,  iu  Dallas  County,  and  aa 
renithward  as  Indianola,  in  Warren  County.  Folk  County 
■  lUtrly  eenlntlly  located  among  tho  coal  counties  of  Iowa, and 
lu^  (juantiticB  of  coal  miiy  bo  reaeoitably  nggitnied  to  exist 
haeUh  its  surface.     Production  in  18T0,  45,000  l4>n3. 

East  of  Polk  is  Jasper  County,  another  of  the  coal-producing 
Mmuite.  The  coal  is  ipiite  exton*iively  mined  near  the  central 
Tmkm  of  tliis  county  at  sevoral  points  a  few  miles  eouthward 
U)d  vtctward  from  Newton,  the  county<€eat.  The  coal-seam  ia 
iboM  four  feet  Uiick,and  tho  coal  produced  ieof  a  good  average 
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qiulity.    Tl)«  oounty  lies  <}uite  witliiii  tlio  recognized  lunhi  <X 
Uw  coal-field,  and  Urge  eupplicH  of  coal  nin^'  be  rouotwbljr  telie<l| 
upon  lur  tliu  futorv.     Production  in  187t>,  2i>,iS0  ton». 

Wamii  Connty,  Bauth  of  Folk,  Prof.  White  thinks, 
Botne  da,r  rank  amonf;  tlio  hoU  coal  <-oiinticM  of  tlio  Stslv.  Ttie 
togvtbiM-  with  tlie  two  other  conntiea  immediatclj  iMUl  »( it 
Ibrion  and  Mahaska,  eoem  to  bo,  jirobubly,  tliu  vcr^  beet  i 
ooantivB  of  luwn. 

In  Marion  County,  except  in  the  immciliate  vicinit,r  of 
Dm  HoiDcs  River,  a  shaft  SOO  to  SOU  fwt  deep  conld  hardij 
fitil  t'v  {)«««  through  one  or  more  coal-bods,  »nd  at  Iciiot  tl 
ditlerent  beds  of  coal  exist  in  the  county.     Prof.  Wliitv  imb- 
tions  iiitnierouB  mince  and  niitiiral  ex[>o«urc8  of  coal  witluji  I 
county,  Rliowiiif^HOTiie  bcdn  of  rcmarknUe  size.    2fwr  PeDai 
Otley  Stations,  on  the  1>C8  MoiDMt  Valley  Railway,  tiams 
loiiies  have  been  oi)cned  !n  beds  of  coal  varying  from  four 
six  feet  in  thicknees;  occasionally  seven,  and  in  one  instance] 
thU  (-ounty  ton  levt  uf  coal  ha«  bit-n  f>itind,  and  there  is  hudljl 
a  limit  to  the  number  of  mines  that  could  bo  convcoioDtl 
opened  in  Hurion  County. 

Malin«.kii  County,  whioli  i*  situated  ea.'>t  of  Marion,  ui 
as  important  ne  re^rds  it«  supply  of  coal,  and  it  is  niut-li  in-j 
nd\'anco  of  any  uf  tlie  others  in  it«  annual  pro<luclian  of  coil*  j 
At  Oskaloosa  station,  two  and  h  half  miles  from  tlii;  touni,  wbii 
is  89  miles  from  Keokuk,  on  tbc  Des  Hoines  Valley  lUilr 
tlio  moRl  iiiiporttint   coal-mines  yet  o]>enc<l  in   the  State 
located,  the  coiil  prcM-nting  a  thickness  of  from  live  to  no 
eight  feet  in  tliicknet».     Prof.  White  also  doM-fibeS  other  milM> 
in  variouB  parts  of  Mahaska  Coon^,  with  a  tliJcknoss  of  Omt  j 
to  five  and  a  luilf  feot 

Keokuk  County  lies  near  the  eaatern  border  of  the  ouil- 
field,  whore  the  coal-formation  would  naturally  be  eipeetod  lt> 
bo  tliinncr.  Jlowevor,  some  good  mines  are  already  upcMd ' 
there. 

The  northern  part  of  Monroe  County,  the  prinidpilj 
Marion,  the  southern  p«rt  of  Mahiwfca,  and  llie  aoititil 
comer  of  Wapello  Counties,  constitute  what  is  now  rcganlad 
■a  the  fint-xt  jvart  of  the  Iowa  coal-tield.  Coal-beds,  frmu  Mr 
to  five  foot  tliiok,  ore  opened  in  the  nortliem  and  outvni  put 
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«r  tiic  onnntj  of  Monrov.  In  otber  parUt  of  Monroe  Count;, 
the  middle  ooal-ineasiireg  are  foUD<i  reiitiiig  upon  tlie  lower, 
I  tiiem  contain  thinnfir  coal-6»nin6  timii  tliu  latter. 
TftpcUo  Connly,  in  wliicli  Ottuniwa  lit  situated,  vrlicrc  the 
tin^on  A  Missouri  River  Railroad  crosses  tlie  De*  SToincs 
Railroad,  rankti  eocond  only  to  MniiHska  Connt.V,  at 
at,  M  regard*  th«  amount  of  coal  annually  mined.  In  the 
iltate  vicinity  of  the  city  of  Ottamwa,  several  rained  are 
n«d  ia  apparently'  two  Kcpunito  Hcuni#;  l>ul  tbey  are  both 

'  tfaici,  and  the  quality  of  coal  inferior. 
Four  or  five  milos  from  Ottumwa,  minee  are  opened  in  a 
4bot  bed,  and  many  olhcr^  arc  menlioncd  by  Prof.  White 
1  oottnty,  on  beds  of  coal  from  four  to  five  feet  thick.    At 
station,  ou  the  Due  Moines  Yallcy  Railroad,  are  exten- 
minea  opened,  from  which  large  quantities  of  coal  are 
I  on  the  railroad. 
[In  AppanooM:  County,  eouth  of  Monroe,  and  next  to  the 
ODri  line,  coal  has  not  been  worked  to  any  extent,  hut 
&m  is  good  reason  to  believe  it  exists  beneath  itA  surface  in 
:  qaautitic«.     The  Aame  reniitrk  applies  to  Davis  County, 
ia  caat  of  Appanoose,  but  there  ore  few  nalunil  cx- 


IVan  Burcn  Connty  Is  one  of  those  witliiu  which  coal  was 
t  dL-wovered ;  consequently  some  of  the  oldest  coal-mines  in 
tb  State  are  located  here.     In  the  eoutlieoet  corner  of  the 
BU^  minc»  have  long  been  opened  in  seams  from  three  and  m 
to  four  feet  thick,  and  the  many  openings  made  in  the 
is  of  other  parts  of  this  county  show  that  very  large 
I  of  coal  exist  in  Van  Buren  County,  hut,  there  being 
npetitjou  with  the  mlues  ut  Oakaloosa,  and  tbo  demand 
;  limited,  some  of  the  mines  in  this  county  are  not  opcr- 

[>n  County,  north  of  Van'  Bureu,  is  also  a  coa1-pro> 
^Monty.  At  Coveport,  ten  miles  eastward  fVom  Fair- 
llio  at  a  nnmbor  of  points  all  around  Fairtield,  numerous 
Diioe*  have  been  oi<ened,  and  from  some  of  thcni  much  coal  is 
"iii]-]*!  by  railroad. 

Tlie  ooat-flcld  extends  into  the  Honthwe<ttorn  comer  of 
IjViihiiigton  County,  and  several  countiea  west  of  the  Oes 
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Hoincs  River,  not  hflrc  mcRtlont],  ttro  well  known  to  Donuii 
ooui. 

There  is,  also,  in  Masoatine  and  Scott  CountiM,  a  raaui* 
ablv  large  outlier  uf  coal  rwtiog  u|M>n  Dovouinii  atmta,  uj 
uxtctKliii^  frtiin  Musc-atine  nearly  to  Davenport.  It  mTtiUiut 
single  tieij,  mIiIoiu  exceeding  tlirvo  fcvl  la  tliicknMi,  but  rf 
l^roat  local  value. 

On  the  vest  side  of  the  Dee  Moinea  lUrer,  in  Gutlitic  uil 
DiillMtt  OoiiittiOB,  the  lower  coal-incnaurc  atnta  areHMMi  tupa 
beneatli  ltio>e  of  the  middle  formation,  and  it  is  onlv  Buutelf 
and  southeasterly  from  here  that  we  iind  the  luiddlu  i-oal-mot' 
arcs  on  tUu  §url'iu.'o.  Tlii;  line  dividing  tliiiM<  two  foniuliiM 
runs  from  near  the  northeast  comer  of  Guthrie  Oj|int}',iil 
HoutLeasterh-  course,  to  the  Missouri  River. 

The  middle  coal-measures,  cuntaiuin^  only  oume  lliin  cu4 
Beams,  next  occupy  a  small,  narrow  ri^on  only,  and  on  M^ 
eecdiKl  hy  the  upper  coal-ineusnrcs,  which  mif(>rtiiiii>t<-ly  nut 
a  large  area  in  Souihweatern  lown,  comprising  thirteen  «i))b 
counties,  together  with  parte  of  seven  or  eight  othen  Bi^oioin^' 

ThiH  upi>or  coal-umasiiro  formation  is  charAclL-rixi^l  br  * 
return  to  limestone  formation,  vt-ry  similar  to  that  t'otind  bdo' 
the  coal-measnres.  It  may  be  cwnsidercd  as  destitute  of  euili 
for,  ftllhoiigh  it  oontjiin»  layen  of  curbonnvHoOs  matrr 
are  too  impure  for  fuel,  except  in  the  valley  of  the  _>  <  J 
Riror,  in  the  coantjes  of  Adair,  Monlgoniury,  Taylor,  u< 
pB^  wh«re  ia  found  a  thin  seam  of  coal  of  very  fair  qaftUlc 
bnt  never  exoeeding  twenty  inches  ia  thickneee. 

JkM  to  the  important  (lucsttiun  of  how  far  beiicatli  tlia  aoi 
face,  at  any  given  point  in  Soutliwestern  luwa,  the  workaU 
coa1-t>odt<  lie,  Prof  White  remarks  that  it  may  he  r^ganleda 
certafu  tliot  the  lower  and  middle  coal-iueasiiiroa  exiuiil 
ueath   tlie  unproductive  upper  eoal-nieaaures  to  the  wtalen 
Olid  soiilhwcMorn  part«of  the  Stnto;  and  further,  thai,  «l 
the  coal-measure  formations  thin  ont  to  the  nortliwarJ  ao 
eastward,  mo  mi^ht  iiifi?r  a  similar  thinning  out  towarl  lli 
wMt,  and  thai  allowuui'e  must  alto  ho  made  for  a  xtrj 
ural  thickening  of  tite  upper  or  barren  ooal'measuree  tfl' 
tlio  west.    Ho  OBtiniutes  that  a  sliaA  l,l>Ot)  foot  dm'p  would 
thrutigh  all  the  cokl-mettJiure  strata  withiu  lUcatoteufiwia- 
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TIk  State  ren«us  of  l^S  sliows  an  aiiiuinl  productiou  of 
cmI  in  luwa  for  tliat  year  of  241,490  toisi',  of  whicli  more  tlma 
!M,i)OU  n-ftfl  in  the  uigbt  coimticA  of  Itoone,  MaUxakii,  \Vn]>ello, 
Poik,  Jelfenon,  Marion,  Scott,  and  Jasper,  thU  boin;;  the  or- 
is to  production.  Tiic  United  Sutwt  coiwii*  of  IS'O  liliow* 
prodtiction  of  the  prvrioiiH  year  to  liave  been  208,487  toDS. 
Uie  lova  Report,  Pmf.  IIbU  descriliea  n  ^uolo^cal  plioiiom- 
fnon  of  frequent  occiirren<-o  tlicrc,  coneiHlin^  of  uiinieroiu  tiit- 
nn«uii<lc»venioueopcDingsinthelimef)tODe-rocks,inudi  below 
inouureR,  Rwdc  by  running  water,  and  alU'rward  tilli'd 
tli«  same  bocccssito  beds  ii»  the  coiiil-ineat)»r(»,  sandstone, 
Ity,  and  coal,  tiie  luateriaU  having  beeii  forced  through  on 
liog  In  the  roof  of  tho  cavity  in  n>p;iilnr  iiiiciMr»ion,  jni^t  a* 
were  formed  in  their  proper  pincc*  oiilude  and  above. 
lit  no  mingling;  of  the  mnteriala,  but  each  in  itB  turn 
lin&to  have  bM'n  flitorei]  thron^h  the  liiutire  by  bydrnstiitic 
lire  while  in  a  Minii-tluid  state,  and  the  laminations  con- 
to  iho  cnrvatureti  and  irrcgularitieH  of  the  rouf  and  floor 
(lie  ancient  cavcrnft  which  Ihoy  occupy, 
Qfalitt/  of  tie  Coai  (Ilall).— The  coala  of  Iowa  are  alt  of 
tbe  bittuainouB  cI&«h.  They  arc  fut,  adhesive,  and  ehwe^bum* 
(be  oolco  melting  down  into  a  »olid  masi),  and  therefore  re- 
isg  frequent  stirring  to  effect  a  complete  oumbiifitioti. 
uHTt  is  no  eeeeiitial  diflcrencc  bctwecu  tho  avcrn;^  of  Iowa 
*Mlt  and  of  those  of  Illinois.  They  contain  from  35  to  40  per 
tot  1^  volatile  liituminouB  matter,  and  from  ia  to  Ml  of 
iiitil  eirlMU,  and  the  amount  of  aslit4  varies  fVom  I  to  20 
cent.,  but  in  the  better  class  of  coalfi  it  docs  not  muully 
exceed  5  per  cent.  The  amount  of  water  in  tlic  dif- 
^nt  ooaii  examined  varies  from  8  to  15  per  cent.  Th« 
^liiiHDa  obtained  from  the  ed;i;e  of  the  basin  evidently  cou- 
lldiedBwre  water  tlmii  thoMi  obtained  farther  to  the  eoutli' 
*(*t.  This  i»  nndouhtedly  owing  to  the  (rreater  Bolidity  of 
•lisowl,  when  it  occurs  in  larpo  beds,  and  has  been  proceed 
*Wfu  hy  a  heavier  wci^jht  of  Miperincunibenl  rock.  The  slow. 
Mu  wlih  which  thete  Wottern  coaU  part  with  (Iw  moi«tHre 
vliieli  tbey  contain,  and  which  upp(^ur«  to  Ih>  only  mechanically 
'^Ixfittd  with  the  carhonitcomi*  niiittiT,  a,  indeed  eurprifinf^.  A 
Nni'li:  ut  Gunl  from  the  Sig  Muddy  Kivcr,  iu  Jlliuois,  vhich 
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wae  collected  in  1852,  and  liKd  remain<!d  in  a  drr  ]>Uco  for  An 
yean,  was  found  to  contain  5.37  per  cent,  of  water  on  in 
dried  at  21S^  A  »amplfi  from  Bock  Islatid,  takt-n  from  (h 
l»i!*l  ill  September,  and  analirzediQ  November,  1856,  wu  I 
etilt  to  contain  T.96  per  cotit.  of  water,  bat,  after  harintc  >| 
itiaincd  another  year  in  a  dry  and  warm  room,  vxpoMd  Ut 
air,  it  iras  ascertained  to  have  parted  with  over  half  of  lul 
f^romotric  moisture,  losing  at  that  time  onlj  3.44  per  cent) 
cxt>osuru  to  a  tcmperattiro  of  SIS'.  Aootlicr  Mimplv,  fnal 
Webjtcr  Connt}",  after  remaining  about  two  months  expoull 
to  a  summer  tcmpvraturo  in  a  dry  room,  p;avo  14.95  per  cnLI 
of  water;  the  Mine,  after  n-maining  a  further  period  vt vx] 
iiiontliB,  nnder  the  same  conditions  of  dryness,  contained  eon 
6.6  per  cent,  of  moittnre. 

Prof.  White  reports  the  proximate  analyirifl  of  64  u»|i 
of  Iowa  cosU  from  fiiteen  counties,  showing  an  avemge  of  i 
wholo  as  foIIoM-K :  Moisture,  8,57;  volatile  combiudble,  39Jlr 
fixed  carbon,  45.42 ;  and  aaiies,  6.77  per  eent.     The 
varied  from  4.61  to  1S.84  per  ecnt. ;  the  volatile  comhusItUtI 
from  31,^  to  44.41  per  cent ;  the  tixcd  carbon,  omitliti);  i  tlM 
nil!  Hample,  from  42.38  to  49,55  per  cent,  j  and   tliv  n*h 
3.16  to  15.97,  but  with  two  exceptions  the  ash  did  not 
five  or  six  per  cent. 

TIiu  amount  of  aali  ia  almotit  the  same  an  in  the  avangsl 
a  large  number  of  samples  of  Illinois  coals,  but  the  amond  i 
tixcd  carbon  'i»  Inr^ly  in  favor  of  the  Illinois  coats. 

lu  regard  to  the  practical  application  of  analysis  to  tlioi 
nation  of  coals,  Dr.  Whito  makes  the  following  statenieBU^ 
"  1.  The  vaIhc  of  coal  na  fuel  i«  inven»<-Iy  proportional  lu  \h 
amount  of  moisture  it  contains;  that  is,  the  more  water  It  ooil 
tains  the  less  is  its  value.    Tlie  inuistaro  is  a  damaj^  te  ' 
ooal,  not  only  because  it  takes  the  place  of  what  tnt^t  all 
wise  be  occupied  by  eouibustitile  matter,  but  ahw  becauM  Hi 
quires  some  of  t]te  heat  generated  by  the  burning  of  the  < 
busttble  matter  to  transform  it  into  steam,  nntl  thus  to  expel  it 
It  will  thus  be  seen   that  the  preecnoe  of  Urge  itunntiiii^ 
moisture  in  ooal  seriously  impairs  ita  value.    S.  The  greit 
the  peroantage  of  ash  the  lesa  is  the  value  of  the  eoal.    8.  thi 
mora  fixed  carbon  which  the  coal  contains,  the  gnwtcr  k 
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le.    i.  Tbo  lame  licJd«  good  vith  regnrcl  to  llie  volnUto 
ibiMtilfle  matter,  to  a  limited  cxtotit,  tlie  prociso  limits  of 

lb  cannot  be  determined  until  we  know  the  cumposltion  uf 

oombufttiblo  nmttcr.** 
IjtUjyAur, — In  a  prncticn!  point  of  view,  however,  the  most 
Mirtant  question,  buv«  Dr.  ilnll,  Id  regard  to  the  candition 
iW  Wcitorn  coals,  id  the  qiiantit;  of  sulphuret  of  iron  or 
Kim  me«linnicallT  mixed  with  the  coal,  the  amount  being 
queotly  ^o  congiderable  as  to  materially  impair  its  viiliiv. 
\tn  i»  alftO  often  more  or  letw  f^vpMim,  and  occa«ioiia]ljr  cai^ 
Me  of  lime,  ]>reaent  in  the  coal,  the  (i^'psum  and  p^rrites  be- 
;  fre<jDenlly  associated  toj^tbor,  and  forming  thin  plates, 
log  tite  joint*  of  the  coal.  The  presence  of  these  Htbstanoea 
ulm  the  conl  unpleasant  to  bnrn,  and  injurious  in  its  effects 
llic  metals  in  contact  with  which  it  is  ignited,  Bvstilw  this, 
n)al«  which  oontain  pyrites  and  gypsum  cannot  bo  kept 

my  eonaiderable  length  of  lime,  or  transporte<I  to  any  dis- 
IW,  without  losing  much  of  their  valuo  by  slacking  or  cnim- 
Ig  into  small  fragmenta.  Tbo  quantity  of  these  (Jclct4»- 
nt  tnbatanccB  disseiniuited  throii^li  the  cmd  is  »u  vanshlo  in 

treat  portions  of  the  same  bed,  and  even  in  «am[tlei>  taken 
mibe  immediate  vicinity  of  each  other,  tliat  a  more  rclinble 
isioH  could  lie  obtained  from  an  insjH'vlion  of  a  la(;ge  qaan- 
rof  the  coal  lying  at  tliu  mine,  than  from  an  aaalytical  ex- 
linstioii,  which  is  necessarily  nonfined  to  a  small  quantity. 
kIi  of  tlm  Iowa  coal  is  evidently  of  an  inferior  quality,  ow- 
gto  ihu  preae&oe  of  so  larg«  a  quantity  of  sulphur,  moi»ture, 
■t  Mlwr  impuritiee. 

Ihet  tAs  Coal-J-'idd  extend  vifxt  ^  Itneat—ki  Iowa  is  tbe 
nWt  Kortliweatem  Stale  that  contains  an  extensive  oo«l< 

lOi,  it  is  a  suitable  jwint  from  uhieh  to  laku  a  look  WMt- 
Ud,  ud  to  inquire  as  to  the  probabib'ty  of  fortber  diMovofiM 
Itimilar  character  beyond  tbc  Dorlhcm  and  weatecn  nui){iii 

Wcoal-basia.  Prof^  Hall,  in  tbe  Iowa  Beport, discusses  tbia 
MiaD,  and,  after  noticing  tbe  impoftaat  UmMtona  fonnatiott 
ttyvbere  associated  vitb  tbeooal^neiMim  of  tbc  WeM,  and 
■  thinning  oat  of  tbc  saadsCooaa  and  mud-rocks  of  tbc  East. 
'itfonwd  to  tbc  oondatloD  of  Ihe  ultimate  dfa^iptanuwa  of 
•tuaikBonnirM  in  a  westeni  dinotwD  llse. 
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In  Soutlipjigtorn  Oliio  and  ilii<  Adjacent  parte  of  Pen 
n!«  itnd  Virginia,  tliiti  bcdit  of  liiDuntniio  iin:  faaat] 
with  the  coal'mensiire*.  One  or  more  of  these  luuidN  txlOTi 
woetward  over  a  lar^  area  iliro»pIi  Ohio,  liKliana,  Illi&iii^ 
lowu,  Mi«*otiri,  KntiMS,  and  Ncbnioku,  with  n  coimlaoi  in- 
croMne  ill  thicrkneeH  and  importntice  na  we  |mM  «c*twiiri| 
while  there  ie  a  palpatile  dituitiulion  in  the  thiokneee  of 
(mdimcntary  rocVt-,  or  the  Khalee  and  tandBtonw  of  Ui«  coal 
menonriA.  The  Weatern  cual-ineafiiirea  thiti  oat  to  on«4Mitl 
or  ono^if^hih  of  the  tbtckneea  they  have  in  FennByl*»ii. 
Thitt  alone  elionld  prepare  m  to  find  ulUmatelr  that  the  pio- 
diiftive  p«rt  of  tlic  cont-nicattures  would  also  thin  out  in  pm 
p«rt,  or  entirely,  in  that  direction.  Tracing  tbe  UmtatM* 
weatwurd,  we  dnd  that,  Ironi  heing  tahordinatc  to  lite  otil- 
meMarcs  proper,  the  latt«r  heoomu  ^nlmnlinatn  to  tbe  l{B^ 
stone,  and  still  fertlier  wcet  it  is  a  va»t  limestone  fonttatiMi 
thouMnds  of  feet  in  thirkueae,  the  prtxliict  of  u  wide  and  dHp 
ocean.  Rut  the  conditinnH  favorable  to  the  prudRCtionorn 
extensive  deposit  of  marine  limeRtonc  arc  not  auch  a»  lioillf 
accompany  the  production  uf  coal,  Land-plnnta  in  axeaiir 
growth,  and  bIiuIIb  such  as  are  fonnd  in  shallow  water,  aro  fonul 
ill  the  Mrata  accompanying  coal.  Dnrin;;  tbo  OAcillatloii*  irWi 
have  oeuurred  daring  the  coal-period,  the  watem  of  the  ocwi 
which  covered  the  Mi»«.iasippi  Valley  invaded  the  Western  ortl- 
fielda  as  fer  northward  and  eaatward  m  the  nortliea-tt-m  jHrt 
of  Ohio,  and  formed  iberc  limcKtonca.  But,  as  the  waters  do(p 
ened  toward  the  west  and  southwest,  the  conditions  were  ntwr 
Euch  as  to  admit  of  the  production  of  euiil-plnnta  and  raefa 
tcrial*  as  make  up  the  conl-mcature*. 

In  the  East,  on  the  eontnu-y,  we  have  good  reason  la 
lieve  that  dry  land  existed  near  our  prcwint  continent  fna 
the  earliest  geological  time:).  The  I'otodain  sandstone  w«> 
universal  formation,  which  spreads  everywhere  over  the  entW 
breadth  of  tho  continent,  from  tbe  Rocky  Monntain*  to  ill' 
Atlantic.  Huliwitiont  to  lhi«,  however,  every  one  of  the  wdl 
mentary  forniHtions  indicates  the  pruximtly  of  land  on  tbe  «i*l 
The  Iladson  Uiver,  tlie  Clinton,  and  other  groiiiw,  the  lUnn 
ton,  Chemung,  and  Catskill,  all  indicate  proximity  to  Uml.  < 
the  counK)  of  etrong  current*  in  the  East,  while,  in  tlie  Vi 
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ey  die  ont  into  beds  wbicli,  in  their  »ize  knd  mftteriaU,  indi- 
!-4it  diittunco  from  laiul,  and  a  quiet  ocean.  Ttiia  whole 
of  the  U|i]>cr  Silurian  liinDutiong,  fomiini;  n  viwt  avcnmu- 
itioo  of  land-derived  tnnteriala  of  4,000  to  S^OOO  feet  tn  I'onD* 
Kaitift,  tajB  Prof.  Hall,  baa  diminiebod  livre  to  li>iw  than  300 
!«t  of  (lepuftiLs  iti  tb«  Tallej  of  the  MiiMiHei)i|>i,  aiid  nil  thcto 
aiked  b;  marine  foeeilB  only,  and  the  llndtion  liiver  and 
nvidn  conglomerate  from  7,800  twt  to  100  fet>t.  Wi»  there- 
in!, 1)0  Myi,  cannot  expect  the  coal-l'nriiintion,  with  itn  Innd- 
ertved  materials,  and  its  abundant  land-plants,  nHll  prove  an 
iception  to  the  f;eneral  rule. 

It  would  therefore  apjiear  that,  from  the  earliest  Silnnfta 
mea,  the  ;;reat  West,  or  tho  region  of  the  Kocky  Monntaiiiii, 
been  an  ocean,  ikjI  onlv  lu  llic  clowt  of  llic  Carbon it'erons 
Briotl,  bat  still  later,  showing  no  eridenues  of  dry  bind  till  the 
retiioeoiie  era.  It  woe  a  little  later  in  the  CrutaccoUB,  or  ear- 
Tfrtiarf  pfrioti,  that  tbo  far  Wo*lcrn  eonltnontal  flora  have 
devi^lo{i£d  over  t!ie  itaine  area  to  a  remarkable  degree, 
reducing  the  matcrisle  of  the  great  Cretacean  or  Terliaiy  coat- 
elds  of  the  Rocky  Mottntaitie. 

In  the  mean  time,  the  part  of  the  country  cast  of  the  Missis- 
ppi  Iicinf;  elcTatod  and  finished,  roclc-inakinft  here  oen«ed, 
riille  a  vafit  amount  of  tlie  later  tbrmatioos  were  forine<l  alunj; 
he  line  of  the  Rocky  MohdIiuti*,  fVom  one  cud  of  the  continunt 
the  bthur,  including  another  larger,  newer  coal-region,  pn>- 
ncing  a  different  species  of  fuel. 
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Tbk  following  article,  on  tLo  poctubilit;  of  finding  vorltslil* 
beds  of  co«l  ill  Nehraflka,  waa  publlslied  in  Siltiman''s  Joumd 
for  May,  1868,  and  is  from  the  pen  of  Prof.  P.  V.  EUjdcn,  ooa 
of  the  moat  di«tiugiiiB)i<Kl  Aiiioricaii  geologist*,  wlio,  tinea  IBiS, 
Lu  deTot«d  tlie  greater  part  of  hia  time  to  tlie  development  rf 
the  gcolopy  of  the  great  region  drained  hy  tho  Misaicftippi  Ri'if 
«id  ilK  iribtiturie*.  During  that  period  Itv  lin*  perMititliy  ex- 
plored tlio  greater  part  of  the  Territoriea  of  Kaiieae,  Xohratb, 
Sdkotn,  Montana,  Muho,  Oolorado,  Utah,  and  New  Hesics 
and,  «»  United  States  Geologist,  he  is  making  further  exai 
tione  througbont  our  Western  Territories. 

During  tho  gcologicAl  eiirrcy  made  br  him  in  1867, 
greati-^'t  interest  vm  felt  by  the  people  in  the  question  of 
exiatence  of  workable  beds  of  voal  in  Nebraska,  from  the  fart 
that  nearly  all  tho  Stato  ia  a  tracleflii  prairie.  A  bed  ofoual 
of  even  moderate  lhickne«s,  at  a  rea»onnble  depth,  wonUl  bt 
of  ineHtimablo  valne,  and  the  solution  of  this  problem  aeemad 
to  be  the  most  important  ono  of  the  survey. 

It  it  now  prutty  well  proved  that  in  the  ui>per  coal-meamw 
of  the  AVeet  there  are  no  workable  beds  of  coal,  and  that,  wlill* 
thin  Keame  occur  in  many  placee,  they  never  attain  a  thicknau 
of  more  titan  3  or  3^  feut.  It  i»  alM>  now  known  that  all  tho 
carboniferous  rocks  of  Nebraska  belong  to  tlie  upper  ousl- 
iceasorv^  or  Formo<-arboniferouB,  and  that  even  theec  roeb 
oceapj  but  a  sniall  arc*  in  the  sontltcaatern  portion  of  this 
State.  In  ascending  tlie  MissoHri,  tbcy  pM*  beneath  t)io  w-at«^ 
level  of  tliu  river  near  De  Soto,  about  30  miles  atwre  Oinabs. 
The  area  oa:Hpic<I  by  them  widens  suuthward;  but  it  IbraU 
only  a  narrow  fttnp,  hanlly  two  couutiei)  wide,  i-vcn  at  Ui' 
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onndttry  of  the  State.'     Overlying  the  npper  coal-meii»- 

neka  are  ft  eeriee  of  Puniiio-carboniforoiis  beds,  which  are 

L  in  Ksnese,  ft  purtiuti  of  the  conl-mujuurc  fomU  pusi^mg 

irougb  them,  and  PeriaiaQ  types  pawinfi:  dovn.    Still  hold- 

liigher  position,  eepec-inlly  in  tiie  valleys  of  tlie  Bijt  and 

I  Blue  Kivcro,  are  i^ome  bedft  of  yellow,  soft,  niafTiiusian 
tono,  whioli  aeem  to  be  only  a  northern  extension  of  what 
;  and  Ilaydcn  rogmnlod  as  Permian  in  Kansas.    OrerWing 

arc  the  Cretneeoni  rocks,  e«])i>ciany  west  by  north  of  the 
lU  f^up.  There  is,  however,  no  break  in  tlie  order  of 
tnee  of  the  beds  trom  the  c'OJtl-meaeurvs  to  the  eunimit  of 
*«nniAn.  The  true  Pcmiiaii,  however,  doe«  not  occur  in 
uka,  or,  If  it  doea,  it  ia  found  only  in  isolated  ureaa. 
rof.  Hayden  then  goes  on  to  mention  the  different  ont- 
>ings  of  co«l  in  various  portions  of  the  State,  because  tlicir 
tnee  seemed  to  the  people  to  promise  better  things.  The 
qnenoe  ha^  been,  thtit  much  more  money  hti«  been  spent 

II  Diiclcu  search  for  «onl  in  Nebraska,  titan  the  cost  of  a 
gieal  Borvey  for  years. 

car  Nebraska  City,  on  the  Hissouri,  an  outcropping,  nbont 
inches  thick,  liiis  attracted  eom«  attention.  It  has  been 
l^hc  by  driiViiig-in  a  distance  of  30O  yards  or  more,  and 
nl  thousand  tin&hcls  of  pretty  good  eonl  have  been  tiiken 
It.  At  Brownsville  there  is  a  seam  of  coal,  probably  bold- 
lower  position  than  tlie  one  at  Xebraska  City,  whicli  ii 
npanied  by  several  species  of  jtlants  peculiar  to  the  upper 
neaenrett.  The  eeam  is  from  four  to  six  inches  in  thick- 
bat  the  whole  bed  of  black  shale  and  coni  is  about  13 
m  thick.  At  Aspinwnll,  in  Nebraska  County,  two  seania 
lal  were  met  with  :  one  of  them,  high  up  in  the  hills,  is 
U>ly  tbo  same  oa  that  just  mentioned  at  Brownsville,  while 
the  water's  edge  another  seam  is  disclosed  about  32  inches 
u  Some  English  niioeT«  luive  commenced  sinking  a  shaft, 
bavB  already  out  through  the  six-ineb  seam,  expecting  in 
HiDOto  strike  the  more  profitable  :^2-i[ieh  senn).  At  Ilnlo, 
B 16  or  20  miJH  below  Aspinwall,  near  the  south  line  of 
Stale,  a  seam  of  coal  has  been  wrought  for  some  years.  It 
n  Inches  thick  at  the  outcrop,  but,  after  a  drift  [utd  been 
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ou-rted  into  tbe  bank  lOO  Ibet  or  luoru,  it  iixiroAMd  to 
iucbee,  ttiid  tbuii  ucaHj  ili^niipeareU  kgaiii.  About  SMIbi 
«l«  of  nttlier  inferior  coal  bave  beou  Ukuu  out  of  tbie  mim 
but  it  does  Dot  promieo  well.  On  tbe  Indian  RoMrvmtioo,  i 
RicbiuxlHon  County,  tbifl  aanie  bed  ba»  be«n  worked,  and  urn 
biindred  bushels  of  coal  taken  out,  but  the  mine  was  eoou 
doned.  litis  U  probably  tko  Mtiiie  as  tlie  22>incb  uam  at  Rak 
Tlio  fotails  at  boUi  plucca  are  »uub  oh  are  oonimon  in  tlie  U)i| 
coabmeoBureB.  In  Pawnee  County,  3A  miles  west  of  tiie  Hi* 
sonri  River,  a  tliin  seam  of  voal  bait  U^n  found.  Tbeeool 
motfUj  lued  by  blaokan)itli»  in  the  vicinity,  for  there  la  oii 
enough  to  supply  the  country  with  fuel. 

At  Tecumsob,  tbe  county  c«at  uf  JobnsoQ  County,  a  Una 
seam  of  coal,  varying  fnim  10  to  }'>  iucImm  in  tliickuets,  1m 
been  opened,  and  is  now  worked  wilU  some  suooess.  It  is  no 
doubtedly  Urn  Hanio  bed  as  that  in  Pawooo  Conn  ty,  bat  ilil 
not  quite  as  tbiok  or  as  f^Mni,  nit  it  contains lai^  uussMuTiok 
pburet  of  iron,  and  oliier  impurities.  The  cap-rock  is  a  bed«( 
limestone,  not  more  tlian  two  or  tliree  feet  in  ihiokneae. 

Tbe  evidence  upiinst  any  important  or  workable  M  tt 
coal,  within  accessible  diataiicu  of  tbe  eurfaco,  boinf;  foaal 
within  tbe  limits  of  Nebraska,  increases  in  foroe  oootiniuUr. 
The  fact  that  nil  cfTurts  in  ecsrohing  for  coal  within  tbe  SUU^ 
as  well  as  in  iieighlioring  districts,  liaTo  resalt«d  in  fiiiliu«( 
renders  the  prospect  very  doubtfaL  Hany  excavations 
numerous  borings  have  been  uiiik-rtnk(.-n  without  snoucss.  M 
Omaha  a  boring  of  nearly  400  feci  in  depth  waa  made  by  ibi 
Union  Faotfio  Railroad,  without  passing  any  iiuporlaul  mm 
ol  coal.  At  Nebraska  City,  a  boring  was  made  to  nearly  ihl 
same  depth,  with  tbe  same  rosnlt. 

As  additional  evidence  from  neighboring  distnets,  Dr.  B»f 
don  mentions  that  at  St.  Joseph,  MimouH,  and  at  Leavenwonh 
and  Atchison,  in  Kansas,  where  tbe  upper  cood-meunra 
several  hundred  feet  lower  than  at  Omaha  and  Nehraaka  dtf, 
borings  have  been  madu  from  300  to  SOO  feet  with  no  sUceSMi 
and  a  shaft  lins  been  »unk  at  Leavenworth  to  a  depth  of  700 
feet,  resulting  in  the  discovary  of  a  bed  of  vary  impiiiv  ossl 
tbret-  feet  thiek,  quite  unfit  for  use.     (See  page  492.) 

Mr.  BroAdlieod,  a  gcologlet  attached  to  the  Missouri  SuH 
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GeoloKtcal  Survey,  stitdied  with  a  great  deai  of  care  a  &ericft 
of  bctls  of  the  upper  coul-invwan*  in  liortheni  MiBeouri, 
which  he  rogmnlocl  in  3,000  feci  in  tUickiioM,  without  finding  a 
0sam  of  ooal  more  than  two  or  i^  feet  in  tlii«knen. 

In  the  raU«_T  of  tliu  Des  Moinee  Kiver,  Iowa,  75  or  100 
miles  eaet  of  t)i«  MiMoiiii  Kivcr,  coal-bede  liavo  been  tound  by 
Dr.  White,  State  gcol»gi«t,  vitrving  from  one  to  hotou  fvot  in 
ihlekncwi,  hut  the  rocha  including  Iboee  beds  are  regarded  bj 
him  ae  of  the  a|ie  of  the  lower  coal-moasurea.  Indeed,  tbe  up- 
per coal-ineaetires  of  tho  West  are  n.f;arded  u  the  barren  coal- 
uieaituri'«,  whik-  nil  ttiu  workable  beds  of  coal  arc  conQncd  to 
the  lower  conl-meaitiirea. 

Tlie  oonolosions  at  which  Dr.  llaydcn  arrives,  or  the  result 
of  hU  gc-olo»icAl  f^urvcT  of  Xobniskft,  and  hi«  solution  of  tho 
problem  aa  to  whether  tlicre  ia  any  workable  co«!  in  the  State^ 
■re,  that  tho  evidence  ia  quite  titroRg  that  Nebraska  h  unforta- 
mtlely  located  on  the  western  rim  of  the  western  coal-basin, 
and  that  no  workable  bud  of  coal  will  ever  be  found  in  tho 
State,  at  a  rcaiwnable  depth.  He  says  It  has  been  accurately 
ditorminod  that  the  rocks  of  the  CarboniferouH  period  occupj, 
■s  before  described,  only  a  small  portion  of  Soatbeastern  Ne- 
braaka,  and  that  theite  rocks  arc  o£  the  age  of  tlio  nppcr  coal- 
meaaDrea,  Permo-«arbonifcron»,  and  barren  of  eoal. 

It  is  plain  that  all  the  carboniferous  rocks  of  Nebraska  pass 
beneath  the  more  reeent  formations  westward,  to  be  disclosed 
B^n  by  iho  nplining  of  the  Rocky  Uountaui  ranges.  Tho 
carbon ifi>riii»  Iinie>>tonea  are  found  all  along  the  margins  of  the 
Rocky  Hountains,  on  either  eido  of  tbu  axes  of  elevation.  On 
etndying  thcae  fossils,  we  tind  that  so  many  (£  them  are  idea- 
ticsl  with  species  foand,  in  what  are  known  to  bo  tlie  upper 
tNial-mcasiircis  along  the  Missouri,  that  we  do  not  henilate  to 
pronounce  them  as  of  tho  same  n^.  Indeed,  they  are  sim- 
ply tho  wostorn  extension  of  them,  thinning  out,  and  gnd- 
ually  losing  all  the  thin  seams  of  coal  and  shale,  and  nearly  all 
the  InylB  of  clay  and  looee  sands,  leaving  for  the  ino»t  part 
RiaMivn  bods  of  limestone.  The  coai-hearing  strata  are  not 
mniply  buried  lieneatb  the  upper,  but  they  do  not  exist.  That 
leaf  of  the  volume  of  strata  has  been  torn  out. 

White  it  is  impossible,  in  a  short  article  like  tliti,  he  says, 


4«B 


BRABKl. 


to  preecut  all  tlio  details  oil  vliiuii  liU  GODclufiioD«  are 
yet  it  twmi  wore  Umti  fin)bal>le  ilint  coal  in  puyiiig  rj^na 
will  never  be  fonnd  within  the  limits  of  the  State  »t'  Kel 
If  this  stattitDBiit  be  true,  it  is  u  very  importittit  negative 
not  only  to  Xebnu^ka,  bnt  nlao  to  rery  lai;^  porliuos  of 
Mieeanri,  and  Kansas.  We  already  know  that  the  oarbi 
ou£  rock»  do  not  oxiet  iu  Dakota  Territory  at  all,  eo  that 
the  Mi«<«oun  Kiver  there  ii  a  very  large  district  of  won 
fertility,  almost  treelesA,  and  destitute  of  fuel,  lliia  t 
ODce  directs  oar  attention  to  the  lignite  formations  in  ti 
gion  of  the  Kocky  MonntainE. 

In  corroboration  of  the  unpromising  )>ioturo  which 
Hayden  draws  of  theeoal-depositaof  Kebraaka,  the  lastV 
States  census  reports  only  1,425  tons  of  coal  as  mined  in 
State  iu  tbv  year  ending  June,  1S70,  prudoced  from 
ia  Pawnee  County,  adjoining  the  Kane&s  lioo. 


n  tfaraai 


Hero,  then,  just  otw  the  Miwouri  River,  we  aee  thi 
of  the  pood  old  c«rhoniferon8  coal-formation,  which  we 
traced  from  ^[auch  Chunk  and  Towanda  in  the  east  to  0 
and  Fort  Riley  in  the  west,  and  which  in  its  l>etter  dw 
ments  produces  the  nio»t  ma^ii^oent  of  all  fuel.  Thof 
soil  of  our  country  is  unquestionably  the  moot  imporlanl  n 
geological  formations.  But,  next  to  this,  the  most  vali 
of  our  natural  resonrceA  are  the  productions  of  onr  ooal-l 
We  therefore  cannot  but  experience  a  feeling  of  regret  I 
how  iu  going  westward  our  coal  has  gradually  deteriorate 
quality,  and  its  beds  dwindled  to  insignifieance,  uottl 
finally  disappear. 
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litioD  to  tbc  eximordinnry  isolated  deposits  or  mi 
m1  in  tbe  region  near  the  mouth  of  the  Oeage  liiver,  wliioh 
be  hereafter  described,  there  is  ft  very  extensive  deposit  of 
of  the  iisuhI  ohitructer  of  that  found  in  tiiu  Wvstvni  Statw, 
th  oo7crs>  the  wliole  of  the  northern  and  nortliwe^tern  part 
be  8t«te  of  Missouri.  To  get  a  general  idea  of  the  area  oov- 
Iby  thccarboiiiforoiieruukri,  u  line  might  be  drawn  from  tbe 
iheaatem  comer  of  Marion  Gjtinty,  on  the  AtiiiaiiiHippi  Bir- 
la  the  northeastern  part  of  the  State,  tu  the  middle  of  the 
tern  Wiindarjr  of  Jasper  Countv,  adjoining  the  liOUthoaHtcrn 
Mr  of  Kaci^a*,  in  the  «out.liwei>t  part  of  Mift«ouri.  The 
W  rocks  come  to  the  snrface,  it  is  true,  in  many  places 
the  northwest  sido  of  this  Huu,  ad  m  tlio  valleys  of  the  Mis- 
ippi  and  Salt  Rivers,  but,  on  the  other  hand,  there  is  qnito 
mncU  coal  territory  southwest  of  this  line,  in  St.  Louis,  St. 
iulw,)£ontgomcry,  Audrain  and  Kails  Counties,  as  is  want* 
E  aorthwest  of  it.  Prof.  Swallow  thinks  it  is  Bafc  to  eeti* 
»te  the  area  covered  by  the  coal-measures  in  the  State  equal 
>  *U  OB  the  northwest  of  tho  boundary  indicated  above,  which 
nUpTe2<l,88T  square  miles  of  eoal-bedd.  The  southeastern 
••toijpof  the  eod>ineasures  runs  from  the  mouth  of  the  Des 
■to  River,  through  the  counties  of  Clark,  L^wis,  Marion, 
•oe,  Awirtin,  Bouii*,  Cooper,  Pettis,  Henry,  St.  Clair, 
veil,  Barton,  and  Jasper. 

li£  1R70  nrporta  the  production  of  coal  in  Mis- 

*2l,(t;tO  tons.     Workable  beds  of  coal  ex- 

herc  the  coal-iueasures  are  developed 

^e  best  beds  are  near  the  base,  and 
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must  orop  out  on  t1i«  borders  of  the  coal-lieUI.  All  tbe  l!tile 
ontliers  along  the  bordere  contaiu  more  or  less  c-od,  ituiu;^ 
t]ie  Btrata  are  cot  moro  tbnn  10  or  15  fo«t  thick. 

The  older  fornmtions  which  have  been  ob««rTcd  in  UimomJ 
are  tlio  Potsdam  aaDdetone,  calciferous  Band-roek,  HtB<;k  Rirer 
nnd  BirdM^e  Umestoiio,  Trciitou  liiiiu«tonc,  Utioa  elate,  QnilMi 
River  group,  Niagara,  Lower  Ilolderborg  groiip.  Upper  lift 
dorbcrg,  Hamilton,  CbemuDg,  mountain  JimeAtone,  ud  tlio 
cnal-meafiuree. 

Till;  coal-nieoiures  aT«  divltled  hy  Prof.  Swallow  iotu  (he 
up])vr  cool-eeries,  300  feet  thick ;  tlie  middle,  '2iXi  fv«\,  and  the 
lower  ooal-eerice,  160  feet  thick — in  alt  650  feet ;  but  <m  tlv 
line  of  the  Hauuibal  &  St.  JoHcph  KatlrMui  the  oo«l-iiMaK 
tires  are  739  feet  tliick.  This  h  in  uddition  to  the  mowitib 
or  carboniferous  linieetoue,  which  is  su)>diri(Ied  tiKo  four  wlS- 
cliantctcrtEcd  divisions,  conei^ting  of  the  fermginoos  mb^ 
tttuuc,  from  Ave  to  200  feet ;  the  St..  Louis  linivfttoiio,  about  &> 
feet  tliick ;  Arehimedee  liineetone,  from  50  to  SOO  fuot,  and  tU 
cucrinital  limeetoue,  which  ie  from  175  to  500  feet. 

At  the  date  of  Prot^  Swallow's  eecond  report,  in  1S54,  tliii 
strata  of  co«tl  six  inches  thick  had  been  diiseovored  in  l1il<  upper 
COB  I  ■series,  but  no  bed  of  sufficient  thicknew  for  working. 

The  middle  coal-scriee  contains  a  seam  of  bituminois  ooil 
of  excellent  quality,  two  foct  thick.  This  is  the  bud  worked  H 
Wcllingtou,  Lexington,  near  Dover  Landing,  and  at  varino* 
points  between  those  looalitiee,  on  the  Mi^ouri  Kiver.  TiMtr 
arc  also  two  other  pLTnianeiit  twam^,  each  eix  inches  tliick,  I* 
(ade»  tliin  beds  of  that  mineral  found  in  the  vurioutt  ittrolatf 
bitnminouA  shale. 

The  lower  coal-eerics  of  Missouri,  like  that  of  Iowa,  ii  itx 
most  important  and  productive.  In  tlio  elaborate  etctioot 
given  by  Prot.  Swallow,  the  ooAl-seams  in  the  lower  serioJ  ur: 
No.  63,  one  foot  of  coal ;  No.  04,  only  foar  feet  below  lti 
wbicti  i»  six  feet  tliick  nt  the  mouth  of  La  Mine,  but  coitiaiw 
some  Bulphuret  of  iron  ;  on  the  HtnkiitoR  it  is  only  three  fwl 
tliiok,  but  of  an  exccUoot  (jiiality  ;  wbile  in  St,  I.oiiiii  OiuntJ 
itit  tbickne^a  is  mucii  lees.  In  some  places  it  thins  out  ontirelx* 
Mi<l  is  replaced  by  shale.  No.  68  is  ono  and  a  half  foot  i>f  o<*lt 
and  is  worked  iu  Cooper,  Boone,  and  Howard  Counties.  S^. 
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U  onfi<Litlf  foot  of  ooal,  bat  U  tiot  coiutiint ;  and  Xo.  T3  i» 
V  ft>ut  of  ooiil. 

Ttiu  lieds  of  the  lower  cool-Beries  are  well  developed  in 
Count)'  Hnd  in  Buouu.  Tke^  ar«  also  met  witlt  in 
Hon,  Monroo,  Pikti.  Chirk,  IjvwU,  Stielby,  Audmin,  C&lla- 
'»>'»  St.  Charles,  St.  LonU,  Howard,  Saline,  Henry,  St.  Clnir, 
latflB,  and  Jasper,  being  the  counties  along  the  line  of  out- 
rop,  and  (li«,v  und(;rlj«  the  upper  coal-rockH  in  nearly  all  the 
Hiiitiee  northn-cflt  of  these.  The  strata  of  tbia  series  arc  wry 
TeguhkT  in  tlit'ir  thicknun  and  litholopical  charadere.  The 
Dsl-beds  can  only  bo  idvntifii-d  br  tliuir  puitiliun  relative  to  the 
irdraulio  hineatono  No,  tt6,  which  is  the  only  sure  giiido  in 
Epioring  this  jiart  of  the  coal-mL-asures.  The  ooal-beds  93 
nd  64  aii)>ear  to  l>e  wwitiiijr  In  many  places. 

The  coal  in  Sl  Loitis  County  oomes  from  one  or  more  of 
te  lower  beds.  The  coal-measures  here  occupy  the  territory 
Btweon  the  Misiissippi  and  Missouri  Kivcn,  north  of  the  city 
t  8U  Luuis,  or  100  square  niitcti.,  and  its  neinity  to  so  Inrgo  a 
la«e  makes  it  very  important.  Here  the  lower  ooal-measures 
ccnr  under  a  micaceous  sandatone.  The  ooal-seam  that  is 
rorkud  viiri^  from  two  to  livi^  feet  in  thivknes»,  and  is  nearly 
orizontol.  The  sliaAs  are  only  l>om  30  to  40  feet  deep.  At 
lea  mtn^  the  coitl  consista  of  several  layers,  with  tbin 
ingeofclay  and  iron  pyrites  iutcntrutJticd,  in  all,  live  feet. 
le  average  thickness  of  workable  coal  i»  about  throe  teet  ajjc 
ches.  Sometimes  it  dwindles  down  very  suddvuly  to  two 
1,  fur  a  few  yurdii,  and  then  as  suddenly  attain*  its  usnid 
ickncfts  again.  At  RnsseU's  mines,  the  ooal  varies  irom  four 
five  feet  in  thickneisft.  Hunt  &  McDonald's  mines  are  the 
ezt«niuve.  Tlieir  shaft«  are  from  22  to  38  foot  in  depth, 
id  the  coal  ft>oin  three  to  six  feet  thick.  At  Morrow  iV  Mc- 
rcgor'i*  coal-mines  the  hed  of  woricable  coal  is  about  three 
d  B  half  feet  thick.  Xnmerous  other  mines  might  be  meu- 
lued  of  the  same  gsQeral  character.  It  is  pretty  evident  that 
is  ao  IS-inch  s»^tim  below,  and  an  eij;ht-inoh  seam  above 
nin  workable  hed  in  St.  Louis  County,  making,  in  all, 
biee  seams  below  the  ferruginous  sandstone.  The  distance  to 
fa«  oily  is  «o  «hort  thai  Ur^c  rjimntities  of  coal  are  Imnlcd  ta 
ngDUs  to  SL  Lonia,  and  the  county  produced  444,64^'  tons  ia 
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ie69-'70.    This  u  «  delaotiod  portion  of  llie  Illinod  eotittU 
whioli  occurs  in  St.  Louie  and  St.  Cliarln*  Countioa, 

Oil  tli«  line  of  tlie  llntmibal  &  St.  JooepU  liailruad,  Itx. 
Uawn,  one  o(  Prof.  Swallov's  M«s(«atii,  reports  eeven  wtot 
of  ounl.  HU  fii^tion  i«  numbered  ditfcrimtly  from  tlic  <id« 
already  given.  Ilia  coal  Xo.  24  is  found  at  Utica,  cropping  oirt 
ID  (he  (fliffs  And  in  14  to  SO  inoliee  in  thicknees,  of  good  qnal- 
itj,  and  is  also  found  in  many  other  localitto*.  C»iil  Xo.  38 
Is  tiro  feet  thick,  and  ia  simitar  to  49,  lieroinafler  deacribtd. 
So.  45  ifl  coal  six  inches  tbidt.  Xo.  49  is  the  moet  impoitaat 
coal-bed  on  this  lino  or  difttiicl.  At  H,  Powell's  it  is  tix  (on 
thick,  includiuj;  n  six-incli  stratum  of  clay,  and  baa  a  Sn^ 
laminated  structure,  with  a  dnll-black  charcoal  color  and  sf- 
pearanoe.  It  ia  very  light,  bums  freely,  and  contains  bnl  little 
pyrites.  It«  lii;litiieM  indicates  that  it  woul<l  pruducu  but  t 
amoll  proportion  of  aeb  or  reeiduum.  Its  freedom  from  nulpha- 
ret  of  iron  renders  it  a  valnable  ooal  for  Bt«ambo«t«  and  sinidib 
Xo.  55  is  coal  tliree  feet,  E.  S.  Gibson's,  and  is  an  infaia 
article  of  co«l,  containing  too  mucli  snlpboret  of  iron.  No.  M 
is  a  two-feet  aeam  of  coal ;  and  No.  67  is  another  of  tlw  tama 
tize,  being  the  Lick  Creek  coal. 

In  186S  the  supply  of  co«l  for  St.  Josepb  was  wiioUy  fRus 
the  mines  of  tlie  Central  Coal  &  Mining  Company  at  Btirwt, 
131  miles  cast  of  St.  Joeepli,  on  the  Dannibal  &  St.  Joeqill 
Railroad,  and  five  miles  west  of  Macon  City,  where  it  i»  iaitf- 
aected  by  llio  Nortlicm  Miaaonri  Kailroad.  There  were  ilw 
mines  owned  by  the  6aui«  parties  three  miles  east  of  ISmou 
City,  also  in  Macon  Connty.  The  coal  \t  very  similar  la 
quality,  apjvarently,  to  that  mined  at  Moin^no,  Ave  milni  • 
it  Boone,  Iowa,  and  taken  to  Omalia  by  the  Xortliwost  TUi\f 
road.  It  is  used  in  th«  looomotivoa  on  tho  Council  Blufi^  ft 
St.  Louis  Railroad,  and  seeans  to  be  rather  Ivt*  sulpburons  thsn 
tho  La  Salle  and  Wilmington  ooals,  that  go  to  Chlongu.  Il  t* 
tlie  only  fuel  used  at  St.  Joseph,  except  wood,  and  is  also  uti 
for  blftcksmttbing,  making  a  very  hot  fire,  but  it  convnmot  verf 
rapidly.  It  is  mined  in  shafU  90  to  100  feet  deop.  It  was  l^ 
tailed  at  St  Joseph  atSOceuta  perbusltol,  tt&dhad)>e«n  eoldis 
high  as  iiO  cents  per  btuheL  Macon  (>)nnty  prodiitM.^)  T.'i.^S 
tons  of  coal  in  1869-'70,  by  the  oensua  roporta.    No  coal  k 
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fiimub  sn  AbuadsnM  of  cheap  tnutqiottkliaB ;  aairfoor  m  A* 
ooa)  U,  there  'u  ft  largo  market  fiw  it,  fiir  the  «satt  W 
lu  Chitngu,  u  ift  aliuVD  in  the  t«Me  in  ^  Affrfi,  a 
tjiuatiiv  uf  Pettttmrhnutis  uithnate  !■  aoU,  oviup  to 
cbcfip   traneportation  from  Bofil*  Irr  lh«  Um,  iIb  i 
freight,  previous  fi  the  pre«nt  Tear,  befaBf  6«b  W  to  3  < 
per  ton.    A  Urge  fttaoont  of  Erie  and  Pli  iiiiiit 
alto  tnld  there  for  gratos  kdi)  stmn ;  sIm,  Ae^  haw 
coftt  fur  blaclutaithing,  ind  the  hot  j 
region ;  tliere  being,  in  &ct,ft  tfoek  «f  < 
cuaU  iiroduced  in  the  United  Stttn  lur  cO  tk 

Nuthioir  k  too  good  for  oar  Wc 
BUy ;  Mad  Utoa,  the  poor  tnaii'*  eool  b  i 
minous,  wbiiJi  ib  faron^  bf  nfl  &«b  the 
their  coal-field,  sboat  flO  fldt«  ftovdi  «f 
deaoseil  of  Mlphnr  mad  ibte,  ia  eoMidnUi 
who  cAunot  alli>rd  the  better  ^nfities  «f 
lATge  qiuntitieB  of  the  Pmaajinamt 
from  Chicfli^  bf  rstl,  m  aO 
Btid  fiir  wutb  into  the  t&terior  of 
rcinntc  to  obtsiii  tbe«^  tfwir  <»b  omI 
nnil  need  for  doiOMbe 
cletniap  wuuld  tcc;  nraefa  n 

COftl. 

It  mtut  b«  nmmhtni, 
eotl  of  TDinoi*  maj  sot  ;vt  ham  W^ 
raluftblc  iroii-«nidtiB|^  B^  JiiMf  «i^  */ , 
the  boutbunt  put  of  &•  I 
in  other  localities,  pi 
of  A  better  qtulitr  thm  anck  «f 
Certuol  r,  m  iiz^  aaamt  aC  shI 
on  Indhuu,  t»  of  s 
noEa  gsoeiall; ;  udatwa' 
eiqJorsticBft  "f  the  waalM 
tbo  Slate^  ia  iha  widEatj  ^y 
the  tn<liMi»  nda  have  Ima 
m  ezteikskm  nf  thca  ttf» 
•vw  dura  tuj  W  af 
TbtTldediatribvtiaa 
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arc  truly  wonderful.    Here  coal-Golds  are  as  inexliatistiblc  u 
the  Boil  of  licr  ft-rtilo  pmirioe. 

The  United  Statea  census  of  tSTO  reports  tlte  produdio* 
of  ooaI  in  Illinois  at  S,4f29,5tt3  tons.  To  tlioBe  accuatomeil  to 
tlio  vory  Iiirgc  protlitctiun  of  Eat^tcrn  tuinM  near  our  eoabotr^ 
or  Ur^  citie«,  tUene  figures  may  appear  amall,  but  it  ahoold  bt 
conEidiTLxl  tlutt  this  is  but  the  infancy  of  the  coal  btuineetia 
tltc  Wc«t.  Man^  of  tlio  minut  Imvo  Immhi  opened  a  rerjr  tlurl 
time ;  th«  country  is  quite  new,  and  tliiiily  B«ttl«d ;  some  of  the 
localities  are  &t  in  the  interior,  remote  from  Urge  tow^ns,  and 
many  of  the  particularB  wliich  have  hoi-n  mcntioniyl  to  tliii 
cluipter  are  given  more  ss  indicating  wb&t  wc  may  ex^vl 
hcrenttxir,  than  for  thuir  present  importance. 


XX. 


■WESTERN  KENTHCKY. 

Is  the  western  part  of  EeDtncky,  the  whole  of  tea  countiet, 
*ud  »  jiitrt  of  fi\e  otiiere,  Aro  cmbmcod  iu  llie  middle  coal-fiold 
of  tlie  Mie«isHip|>i  Valley,  or  tlial  which  lies  partly  iu  lUinoU, 
]iartlr  ID  IndiKDu,  and  partly  in  Kentucky.  The  approximate 
jwunilaries  of  tliU  coal-tlcld  are  as  follows:  CoiiimcnL-iiig  on 
the  Ohio  lUrer  at  the  mouth  of  the  Tradewater  River,  near  tlie 
lino  bftwocu  Cnion  and  Crittenden  Coontiee,  it  runa  up  the 
valley  of  tliftt  Btreaiii,  whose  course  very  nearly  foiiioidcji  with 
its  ftOutliweMern  limite,  and  forming  the  wcatem  line  of  Web- 
ster and  Hopkins  Counties,  From  near  the  sources  of  Trade- 
water,  in  the  northern  part  of  Christian  County,  it^  eouthcm 
boanthiry  nino  by  the  head-watera  of  Pond  River,  and  near  the 
lino  dividing  Huhlenburg,  Todd,  Logan,  and  Butler  CoimticB, 
eroMtng  Muddy  River  near  its  forks ;  thence  through  the  south- 
em  ^Hirt  of  Cutler  County,  crossing  Barren  River  between  the 
mouth  of  Gnspor  River  and  the  junction  of  Barren  BEvcr  and 
Green  River ;  tlience  east,  along  the  divide  between  thoae  rivers, 
throngh  Warren  and  Edmondeon  Counties,  to  near  the  mouth 
^i  ]Soliu  Creek ;  thonec  neurly  north,  to  the  moutli  of  the  !>!»• 
^^al  Creek,  omitting  an  outlier  running  east  to  the  boundary  of 
I  Grayson  and  Hart  Counties ;  the  main  boundary  takes  from 
■  Dismal  Creek  a  northwesterly  courBO,  eouth  of  Groyaon  Springs, 
nwr  the  sources  of  Clay-Lick  and  Cany  Creeks,  toward  the  Fidla 
of  Rough  Creek  ;  thence  nortli  by  the  sources  of  I'antlicr  Creek, 
nearly  ^ong  the  lino  dividing  Hancock  and  Breckenridge  Conn- 
tjeSt  until  it  strikes  the  Ohio  again  at  the  Great  South  Bend, 
near  the  limits  of  the  above  eounties.  All  the  tcrritorj-  included 
botweoQ  lliia  line  and  the  Ohio  River  may  be  reganlcd  as 
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belonginjZ  to  tlio  coiiL-timnfttion.  It  inoliidos  tlio  cuiintiot  nf 
UiiioD,  Webster,  Hopkins,  Mnbtenbtirg,  Ruller,  I !itiic4^)ck,  Oliio, 
Mclx-an,  l>aviees,  and  noiidcrson,  and  pnru  of  Crlttciidun,  Ww* 
ren,  Edmondson,  GrA/soti,  and  Cliri»tuit] ;  iittd  by  tliu  siirvot 
made  bv  Sydney  S.  Lyon,  assistant  geologist,  it  coiilatnfl  •l.tiS^ 
•qitarc  inileH,  making,  wiUi  tho  eaetora  coal-field,  Iti.hTl  eqion 
milea  in  all,  of  coal  in  ICcntuckj.    (<Sm  map,  p.  388.) 

Thero  is  nn  oxtcnsive  uplift  and  dtalocatiou  of  the  geologiol 
fonuationi  breakiog  its  continuity  imntodiatuly  ou  tbe  Olilo 
Rirer.  It  strotchee  from  Gold  Hill,  ou  tlic  Illinois  lude,  acmi 
tlio  b«d  of  tlio  river  at  Shan-iieetown,  to  Bald  Uill,  in  tToion 
County,  and  it  has  boen  traced  in  a  nearly  east  and  west  cootm, 
throngli  tlio  entire  county  of  Union,  Kentucky ;  Uicii,  witli  aa 
IncreaMKl  width,  to  the  eaat  boundary  of  Ilenderson  Coanty; 
and  it  is  probablo  it  can  bo  traced  completely  through  tho  oml- 
fleld.  ft  liAS  imp1icat4.-d,  in  it?  inovcnienti  the  iiub-ciirboniferow 
limeetone,  the  millstone  grit,  and  the  entire  coal-formation  which 
lies  in  oouformsblu  dip  ou  cither  s!do  of  tho  axis.  For  a  limilol 
epACC  ftlong  the  Ohio  River,  thiit  StukwnceU>wn  fnnU  has  ivM 
wuuder  the  coa]-Qicaiiures,but  in  the  interior  of  (Tnion  ConDtT 
tbe  conl'inessures  occur  on  botli  sides  of  the  dif>turlMUic-e. 

Mr.  Sydney  S.  Lyon,  the  Afisistiiiit  of  Pruf.  On-en,  in  uiakin^ 
tbc  geologictil  Burvcy  of  Weetorn  iCentiicky,  fell  intu  an  emw 
caused  by  tliiti  fault,  in  regard  to  tbe  number  of  L-oal-evnins,  pbA 
made  an  erroneous  division  of  the  coal-measnres.  '\\1tat  were 
designated,  in  the  reports  of  ttut  Hurv'oy,  upper  coal-measiira> 
and  a  supposed  third  series  of  coal-seams  above  the  upper  mi- 
mc}iHtirc«  of  PonneyK'Aniii  and  Ohio,  turn  out  to  bo  merely  I 
repetition  «t*  the  lowar  coal-nieaeures  of  Uie  Kentndcy  sectioa 
seen  lit  another  outcrop,  where  the  slmlos  have  an  increased 
tliickncss,  and  have  thus  been  mistaken  for  diiitinct  beds.  Tlius, 
he  doubled  the  thJcknc3«  of  the  coal-measures  and  tlio  niimbor 
of  the  coal-beds.  IL  X).  Hogcns  In  the  final  I'eimRylraois 
report,  cxprc«aed  a  doubt  whether  an  error  luid  not  been  com- 
mitted by  the  explorers  of  this  field,  leading  to  an  ovor-cstimilc 
of  tlie  thickness  of  tie  formation.  It  is  a  rc^on  intunictrted  Iiy 
a  series  of  dislocated  nndulatiuns  of  the  strata,  and  by  faults  o^ 
considerable  nmgnttiido,  and,  throiigb  one  or  both  of  tboH 
Bonrcea  of  fallacious  measurement,  cortuiu  parts  of  tho  cofti- 
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mcMtiros  tiavc  clm&ocd  to  be  c-ountod  niurc  tlian  once.  The 
error  was  tLifleoverc<)  after  Uie  four  voluiueii  of  JCeutuvlcy  llc- 
portfl  n-ore  pablielieil,  and  acknowledged  by  the  luaa  who  iiiad« 
tbom,  but  it  dutravtt  very  much  from  the  vahiu  of  tboMi  reports, 
aad  roqtiiro«  caru,  in  tuing  tb«iu,  to  avoid  tlic^e  crroni.  Tho 
etady  of  Uie  coal-field  of  Weatern  EeDtucky  h,  therefore,  at- 
tcndi.-(3  with  nniisual  difficulty,  owiug  to  tbcae  errors  committed 
by  thu  Statu  gvologLftl,  who  made  tlie  »urv-ey  which  waa  cu0- 
tinued  from  the  years  1S51  to  180O : 

"  The  identitication  of  the  Western  coal-beds  has  tiimed  out 
to  bo  one  of  our  mo«t  difficult  aiid  importBnt  practicul  goologi- 
ai  probU>m8.  In  the  upper  Ohio  region  it  was  solved  thirty 
years  ago,  and  without  the  .ti(l  of  foesik,  because  the  outcrops 
of  the  Inr^e  bode  were  cxpoAcd  along  tern  thousand  hill-side6,  and 
could  be  lollowud  yard  by  yard,  nnd  mile  by  mile,  from  mvinc 
to  ravine,  and  from  basin  to  basin. 

"  But.  ia  the  Lower  Ohio,  Hiesisdppi,  and  Uimonri  region, 
grcAt  obAtaete«  wore  encountered ;  first,  in  the  siuaii,  or  varying 
BUG  of  the  beds ;  secondly,  in  the  absence  of  those  heavy  sand- 
rock  strata  which  fomi  so  marked  a  ft^ature  of  the  Ea&tem  system ; 
thirdly,  in  the  low  and  level  character  of  the  country,  which 
ke«pii  Uie  horUoiitnl  coal-beds  underj/^^uud  for  great  dtstanoos; 
and  fourlbly,  in  the  covering  of  modern  sands  and  clays  known 
as  the  Northern  Drill,  Owen,  Worthon,  Winchcll,  iSwallow, 
Da&iela,  and  other  'Wwtern  gw^logUt*,  worked  away  for  yeare 
to  cicnr  iij)  the  conliiftion,  and  construct  the  '  column  of  the 
ooal-mcasnroe.'  Of  coarse,  they  made  many  a  mUtakc  before 
they  got  wen  a  general  dci^tch  correct ;  and  there  is  stU)  much 
to  bo  done  to  imike  that  sketch  a  truthful  picture,  sincere  in  all 
Eta  details.  Wbere  it  could  be  done,  t]iuy  traced  the  outcrop«. 
"WliL-n  tJtCBO  wont  nnder  water-level, or  were  concealed  by  drill, 
thoy  uiHyl  iwlt-well  borinfrs,  and  the  eliort  coal-mine  shafts  sunk 
by  individiuiU  or  oom|>aiiiea.  Finally,  they  betook  tliemsfilvce 
to  the  fossils,  aud  received  iui])ortAnt  asaiatance  from  tMs  MUrc-v. 
The  work  '»  still  going  on.  It  ia  in  the  hands  of  a  variety  of 
men,  some  of  greater  and  some  of  loss  ability ;  some  experi- 
enced in  tluit  6eld|  and  aware  of  \aM  miftiakiis  aud  tlie  reotili- 
cations  of  thtTn ;  others  now-oomerft,  not  well  posted  up, 

"  The  most  important  of  all  the  bluaders  committed  by  tho 
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first  exploreri  was  that  mwle,  we  believe,  bj  Mr,  Sjintj 
Lyon,  and  Ibr  a  time  adopted  bv  Mr.  Onen,  bcoinse  tbo  Utter 
"Wii  cttTTying  on  hie  own  invetftigatioiis  at  otkur  points.  It  tni 
an  iiiimciuso  bliin<Ier.  It  doubted  t3ie  Wc§t  Kciituckv  coat- 
nieasiiro  section — donbled  the  number  of  cocl-beda  and  intflf^ 
veniug  eaud-rocke,  aud  tbrcw  every  thing  into  confiiBioti.  The 
Eiirojicau  fancy  for  '  tault«'  ha«  not  boon  vorj-  mi«i-biovoue  in 
America.  But,  in  tliiii  caBe,  Lyon  ignored  a  fault  on  the  Okki 
Kiver,  near  IlendGrBon,  wbieh  did  the  business.  The  uiiitaks 
vta,  bowovcr,  diecovoriHl,  and  notbing  assietod  to  tliu  dii^ooTetj 
more  tlmii  Mr.  Lesqucreux's  etudy  (by  Owen's  orders)  of  tbe 
East  Kentucky  eoals.  This  unfortnnste  mistake  n^larded  for  a 
time  th«  proper  amngcmout  of  the  South  Illinois  and  W««t 
Indiana  coftl-bcdn.  I)ut  Mr.  I.«8qucrcux  ati  a  palenntolt^tt  it 
not  responsible  for  that.  On  the  contrary,  the  fit«t  tdeiitifica* 
tion  of  the  bods  at  Diujiioiu  and  Cartinvillc  was  correirtly  hiAH 
on  the  study  of  the  for^il  plnnta." —  United  Slatft  JSaUroadm^ 
Mining  BcffUfer. 

The  same  vrrouoons  Hystcm  is  mentioned  in  Owen'a  report 
on  Arkan«n«,  in  describing  the  general  syetvm  of  coal'meaaims 
in  the  Fnitod  States.  His  report  of  the  first  survey  of  Indiana 
was  aUo  made  on  the  errftneons  baaia  of  Uie  Kentucky  Kcport, 
and  the  first  two  volumes  of  the  Illinois  surrey  assumed  the 
])arallcll8m  of  the  Illmoia  coals  with  those  of  Kentucky,  as  rep- 
resented in  Owen's  reports.  Prof*.  Wortlicn  and  lesqne- 
rciu,  in  18f!9,  discovered  the  error,  and  proved  that  there  ara, 
in  fact,  but  about  000  feet  of  coolnaicasures,  and  about  10  seanu 
of  eou),  lari^  and  small,  and  tbe»e  containing  workable  coal, 
in  Illinois,  only  in  the  lower  300  feet.  The  Anvil  rrMrk-Muil- 
atono,  of  Kentucky,  proves  to  bo  the  same  as  that  which  wat 
ttiere  cnlled  the  Mahoning  sandstone,  and  the  cosl-bcdv  butwon 
them  are  the  same  as  tboee  below  tlie  so-called  Maboiiing  saad- 
slonc. 

Vrtii.  K.  T.  Oox,  the  State  geologist  of  Indi.iua,  in  bis  r» 
porta  for  ISti'J  and  1870,  also  abows  tliat  tlii-re  is  no  uatual 
division  in  the  Western  coal-fields  into  upper  and  lover  coali. 
From  obecrx'ations  made  bv  him,  in  the  enmc  localities 
furnished  the  data  of  the  Kentucky  rei>orts,  lio  finds  the  di 
of  tbe  carboniferous  rocks,  in  Union  County,  Kentucky, 
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including  the  millMoiifl  grit.    He  fouiii],  too,  ttiroo 
'  a  few  iucLce  in  thickness  b«low  tlie  inilUtoiio  grit,  ftnd 
It,  oino  eoal-iusiinfi.    The  following  t«hle  eliowii  the  cor* 
tion  of  Western  Kentucky,  giroa  hy  Dr.  Cox,  and 
*rof.  Wortlicn : 
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t shall  therefore  be  obligwl  to  confine  ourfiolvefi,  in  the 
le  Boporte  on  AVcstcni  .Kentucky,  to  8ueh  ]>orliong  of 
mro  known  to  be  correct,  such  as  the  enunieration  of 
jSm  fonnd  in  certain  toeMitiei^  referring  the  reader  to  the 
Ul  account  given  of  tlie  Illinotfl  and  Indiana  parts  of  the 
field,  in  Chapters  XYIII.  and  XIX.,  made  on  the  cor- 
sis  of  the  strata  for  such  ideutilication  of  the  ecbdu  of 
in  be  obtained.  Thi»  correction  of  tlie  Kentucky  eo- 
Ma,  reduping  tlie  number  of  coal-seams  and  the  thick- 
lie  cOttl-niDBsuroM,  bringx  them  to  corrcsponrl  with  the 
^law  of  a  declining  gradation  westward,  in  respect  to 
le  meaaorcs  and  coal-aeams,  which  now  appears  to  prevail 
vbero.  Xo  workable  eub-congloDiorate  coal  hftH  been 
the  coal-field  of  Western  Kentucky,  nor  in  fact  any 
Bell  or  Tradewatcr  coal  No.  3  of  the  preceding  see- 
in  Eastern  Kentucky  numerous  loolitieahavo 
ibed  in  Chapter  XH'.,  in  Kowan,  Morgan,  Hath, 
I  and  FuImIu  Conntic*,  where  one,  eometimca  two, 
tlirce  workable  bedii  of  coal  ooeur  under  the  eonglom- 
,  of  which  underlie  what  are  usually  rejrarded  as  the  pro- 
aal-measuTfie.    In  the  Wcetent  coal-Held  arc  four  prin- 
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dpal  Heams  of  nonl,  beia^  Nus.  2,  3,  5,  and  7,  of  Uie  al 
ttonts,  Mi<l,  nmoog  thcec,  cuuiivWuiiIh  aro  vei^  oodudod  in  i 
tncVy. 

Oo«I  No.  2  of  tho  above  soctiuus  is  luonlionMl  liv  I' 
in  Mh  report  of  IH09,  as  sv«u  M  CaiitiL-lton,  Indiana,  nt  IIuM 
rille,  on  the  oppoelto  »de  of  th«  river,  ftud  at  Ikdl  &  CtM^ 
iniiics,  on  Tr»{k'watcr  KiviT,  a  ftiw  miles  to  llio  oaktwonl  <4 
Castyvillu,  oil  liio  Oliio  Hivcr,  in  UDion  County,  Keotiiofcy 
It  is  a  ^lencrallf  •recognized  sjrnclironism  over  a  broad  area 
tlie  coal -nicasti roe,  for  tlio  fini  bed  of  coal  above  tho  conijloi 
cmt«  tlint  ie  of  »ifflcicDt  thickDOH  to  be  eeonotnlirsllj,'  wtirlntl 
Assuming  this  ooal  to  be  correctly  placed,  tlioro  is,  thirty 
forty  feet  above  it,  a  tliiii  SL-am  ttiat  Is  nowhere,  over  the  dirtrii 
mentioned,  thick  eiioti<;li  to  t>e  worked. 

Above  this  are  two  or  three  Ices  important  coal-wwma, 
then  iicuir  tht-  licad  of  ihu  Bcriea  i»  aootbcr  good  worlcable  bed 
In  the  Kentucky  Keport^  Prof.  Lesqueretu  gives  an  inlci 
iiig  acc-oimt  of  tlio  paleontoIofQr,  stratigraphy,  and  diMributiu 
of  the  coal-«eaniM,  but  their  distribulion  ho  found  It  dilHcatt 
ahov  eatisfaetorily.  Tiie  6Cfl»i8  arc  nil  more  or  less  sabjetit 
modifications,  wliicli  alter  their  appearance  even  at  ehort  dil 
tancce.  Thoy  thicken  or  thin  out,  eeparnte  or  multiply.  0th 
ers,  which  nre  gvnerally  found  Mparatod  by  wndnlmie  or  sbn^ 
of  varion&  thickneflsea,  join  and  become  united  in  n  single  be 
of  coal. 

Of  the  coaU  above  the  conglomerate,  the  firat,  or  "So.  i  o 
the  above  aection,  ift  the  most  reliable,  and  mo«t  extensively  <le- 
TolopL'd  ill  Ijoth  fields  in  Kt.'iitucky,  whore  it  ifl  generally  tlii 
depoi^ilory  of  cannel-coal,  and  it  is  kIko  tho  moat  variable.  It 
is,  however,  the  most  reliable,  both  as  to  its  tliickneae,  esteol 
and  persistency,  of  any  Ixjd  of  the  whole  tnnge  of  the  lower  omJ- 
formation.  A  coal  in  tbia  pot^ition  apparently  extends  wilt 
oat  interruption,  except  acddontal  ones,  over  tlio  whole  eotl- 
fiold«  of  tho  United  States.  Ita  average  thiukncMt  in  Ivontnok; 
ia  fouH  to  six  feet.  In  thia  westeni  ba^in  it  generally  t«e  * 
clay  partinf;  from  one  to  eJx  inchee  thick,  and  in  the  eM(tf>i 
two  or  ihruc.  which  thiL-kcu.  disappear,  or  chango  tlieir  nature 
in  the  most  iinaccoun table  iimunor.  Prof.  Leeqtiercnx,  wboa" 
forte  13  paleontology  of  the  coal-mcasores,  says  tlie  planta  «f  tin 
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K  Zepidod«tdron  or  scalo-trce,  wliiph  tjipcar  to  have  liad 
greati-&t  tlovvlupuioat  »t  tbu  tiino  of  Uio  fomtation  of  liia 
Efo.  I  B,  or  No.  S,  of  tli«  nbovo  ttoctions,  gradnallj  ditiiin- 
\f  ukI  erentiinllj'  totally  diHapj^arei],  ho  timt,  at  ttie  epoch 
B  foniuilion  of  tlio  upjtor  workable  coal,  tliere  wao  scarcely 
ireeeiitiition  uf  tlii*  genus. 

liter  B  careful  examioAtion  of  tho  Kentucky  Reports,  m-ith 
fd  of  tlie  correctJone  pointed  out  in  tlioAo  of  IllinoiN  and 
tna,  it  sppcan  to  bo  eafc  to  my  tbat  tliere  are  generally  at 
two  good  workable  beds  of  coal  in  tliR  WeAtcni  Ki^iitucky 
inoaBurut)  above  thu  conglomc-rate,  and  these  are  sitiiated, 
itic,  tho  first  good  acam,  above  the  conKlomcrate,  and  tho 
f  25  or  30  fevt  below  tlie  coaroe  sanibtone  mentioned, 
|l  baa  bccti  variouKlj-  ciilled  tbe  Mubuning,  tb«  Curlew, 
Sm  Aovil-nK-k,  wbicli  arc  now  uudcrstood  to  be  one  and 
una  tiling. 

!he  nncortainty  aa  to  tbe  trae  position  of  many  of  tbe  nn- 
na  ooal-beds  described  in  tlie  Kentucky  Kcports  of  Prof.  I), 
iwen  and  bia  awtietanta,  rendttrs  it  neceasary  to  omit  do- 
tione  of  many  of  tbe  Bmaller  seatne.  Tliey  reported  no 
.fann  I'iglitecti  ditforcnt  bc<ls  of  coal  near  Uniontown,  with 
it«d  tliii'kiiewi  of  43  feet,  divided  into  tbrec  groupit,  tho 
r  eubdivifiion  containing  13  feet,  tho  middle  M  feet,  and 
ipper  six  fui-t.  High  up  in  tho  scries  anotlicr  coal-bed  baa 
I  opetiiM]  in  many  ptacaa,  and  extensively  worked  in  tbo 
teni  part  of  tbe  western  co*l-baain  of  Kcntticky,  where  it 
nerally  3  to  3^  feet,  and  near  tlic  county  line  of  Hopkins 
ChrislJHii  Cotuitieti  it  is  41  feet.  The  ooal  of  tbia  Mun  it 
[cellent  quality ;  indeed,  for  domeetic  uae  and  the  genera- 
of  stciiQ,  it  is  one  of  tlie  beat.  It  is  genenilly  oompact  as 
tn,  hut  sometimes  divided  into  two  by  a  thick  ahale  part- 
Mid  its  average  thichnoes  is  from  three  to  five  fc«t.  It  ia 
Itfld  at  the  base  of  a  grcnt,  hard,  mostly  oonglomeritic  sand- 
B,  20  to  lOO  feet  tliick,  oonlainiiig  large  piceee  of  foMil 
jl.  These  pieces  of  wood  are  not  merely  prints,  baf  they 
^imaformed  into  tharooal  or  siliciflcd  trunks.  This  rock 
nqipoeod  by  (he  Kentucky  goologista  to  be  the  Hainc  as  the 
ioning  sandstono  of  Pennsylvania,  and  in  MnliloDburg 
' .  ia  75  feet  thick  or  more. 
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Th«  following  etatiiitlcti  from  the  fourth  voliune  of  tlie  Kta- 
tiicky  Keports  are  of  etidi  a  diaractor  as  not  to  be  aflMUil  by 
tlie  crmnt  ri'fvrrod  to  iu  thv  colunm  of  tlio  conl-meaftnrea.  At 
Bell's  uiincs,  in  Crittenden  Connty,  on  the  Tradewater  Rmr, 
coal  No.  2,  the  first  workable  bc(l  abovo  the  vonglomcnlt^  i 
five  feet  thick,  and  it  ia  of  tlie  fuinie  eize  at  Oaaey's  luioet  ti 
[Jnion  County,  on  the  west  eide  of  the  same  river.  About  54 
feet  aboTt  Bell's  mine  a  ec*m  of  «onl  i»  found  two  fc«t  iliitb 
The  greatest  advantage  of  these  localities  is  their  vidni^M 
the  Ohio  River.  Along  the  Tradewater  River  it  has  b«n «» 
t«iiHivdj  worked,  alao  close  to  the  Ohio.  There  are  alio  m 
meroui)  outcrops,  in  the  interior  of  Union  Ooant^,  of  ccal  fi*t 
feet  thick.     Its  production  is  the  largest  in  tlio  State. 

lint  Hopkins  and  Webster  Counties,  situated  farllier  np 
Tradewater  River,  have  in  elore  for  the  future  by  far  the  grot 
c»t  proviHion  of  coal  in  this  western  basiu.  lU  wealth  in  l!a> 
luineml  is  truly  beyond  compntation.  The  town  of  Pron- 
deiii-u,  in  Wcbeter  County,  is  at  the  top  of  n  hill,  around  wiifal 
tliree  beds  of  coal,  each  from  iive  to  six  feet,  are  ex 
scarcely  1S5  feet  of  meatinres.  In  numeroufl  localities 
outcrops  are  of  easy  accciis,  and  are  sei-n  on  the  elopee 
hilLs  or  the  bottom  of  the  valleys,  where  they  are  so: 
expoeed  for  long  distances  in  the  cuts  of  the  creeks. 
soutlicAKtcnt  pnrt  of  the  county  the  waters  of  Clear,  Ltai' 
Richland,  Stewart,  Casey,  and  Pond  Creeks  and  their  nu: 
trihntsries,  seem  to  ran  for  no  other  purpose  than  to 
thick  coal-banks  along  thoir  coutm,  and  to  prepare 
and  easy  slopes  for  the  mining  and  transportatiou  of  the  ml 
ernl.  In  the  same  vicinity  there  is  an  agglomeration  of 
mountains,  which  from  the  base  to  tlie  top  look  like  a  bni 
«on  of  coal,  iron,  and  limestone  strata,  heaped  tliero  as  sn  i 
duccnicnt  to  labor  and  capital.  Until  railroads  are  built  h 
AH  tJiey  might  be  between  nearly  continnous  coal-banks,  a  miK3 
eral  wealth,  of  more  real  value  than  all  the  gold  of  Californi ' 
must  lie  dormant  in  the  heart  of  a  fertile  conotiy,  from  tba 
want  of  easy  commuQEcNtion.  Kumerous  localities  are  io9Xi 
tioned  in  Hopkins  County,  wltere  coal-beds,  three,  five,  tr^* 
even  six  feet  thick,  have  been  opened. 

Along  the  southern  edge  of  the  basin  across  CIi 
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nbiirg,  und  Bntlor  Countice,  from  the  moutli  of  Ohwj 

ck  on  the  Tratlewster  liiver,  as  far  enst  as  Morgautown  on 

Grwn  Kiver,  Uicrc  ure  two  worknblu  coal-beds  in  close 

oiiiiiity,  tlic  upper  fonr  to  five  feet,  and  tlie  lower  one  to  3^ 

,  bot  many  places  are  mcnttoucd  whore  coal  is  found  four, 

^tnd  six  feet  tliick.    It  u  only  along  tlie  Green  Hivur  that 

!  lus  been  worked  with  some  actirity,  but  it  is  impossible 

uke  a  JD£t  apprecijiUou  of  tito  mineral  wealth  of  Mtdilen- 

n^,  Oliio,  McLean,  Daviess,  Hancock,  an<l  Brecken  ridge  Coun- 

The  difficulties  of  profitably  using  or  transporting  sacb 

nutorial  as  coal  proront  even  carcM  rwearcbee  (o  as- 

tlifi  oxt«iit  and  character  of  these  great  stores  of  fuel. 

By  the  census  reports  of  1870,  the  Western  Kentucky  coal- 

looed  115,09*  tone  of  coal,  of  which  Union  County 

[  67,460  tODB,  and  Crittenden  S3,600. 
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IKwEHO  the  years  iS^^-'ST,  *  State  geological  snrvejr 
'  lowK  wag  conductod  by  Prof.  Jamve  Hull,  of  Albany, 
IwYork,  assisted  by  J.'l).  Wliitney  nnd  A.  H.  Wortleii, 
k>  (wcAine  afterward  the  State  geologists  of  Califomia  aud 
Eiiolt,  rwpcctivcly.  Their  i»ve6lig»t]on»  were  confined  prin- 
lUly  to  tlie  ca.stcm  bnlf  of  the  Slate,  and  tbo  rcsulla  were 
Mi^ed  in  two  Tolamcs,  After  an  interval  of  nearly  ten 
tn  tlic  work  wait  rcHiimed,  nnd  proscLiited  tVom  liSttC  till 
W,  noder  the  direction  of  Dr.  Chsrlea  A,  White,  wboee  report 
k]fD  oontaincd  in  two  volumes,  puhlittliud  in  ISTO,  Although 
Sto  ifl  mueh  more  to  be  done  at  some  ftiture  time,  yet  both 
■■trv^B  are  very  ereditable  to  the  State,  nnd  give  ns  an 
PWat  Account  of  the  cluusctor  and  extent  of  the  coad-ficld 

jTlie  following  is  a  summary  of  both  of  tbeeo  reports,  bo  &r 
f  Ley  rchite  to  the  cujil-rcgion,  the  inateriaU  being  taken  from 
li,and  arranged  as  tliey  appeared  to  be  applicable.  The  gen- 
I  geological  6oriL«  of  Iowa  is  as  follows,  the  numbtre  being 
plie  Mocndiug  order : 

'«n,  Oa^MitbtM,  Cppwr,  ]dMill>% ind  Lowtr,  «mIi  !00  IVM. . .  <00 IM. 

^BOmU* UntMIDM,  niitingin  lowa.....^., OO  ** 

^Hk  LouU  LiDMitaM. fS  ■• 

^BaoliiUi  LitDMeoDi!. *0  ■■ 

MROifivaruul  rppsr  Burliiigl«a  [immloiie. IVO  " 

X     KiixlMtook  tkdit  (Ownunig  Oroap  of  mil). ITS  " 

lilkadliOD,  N'iagiro,  TrenWo,  Md  rrimonliaL I.TAO  ■• 
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TIio  diuter  Hmcatone  U  not  found  ia  Iowa,  bnt  tUe  ot 
four   8ub-c»rbonifcrous  limeetonce  are  well  dovclMpoil ; 
Keokuk  and  Burliiiglon,  liowcTor,  occupy  a  vt-rr  limited 
ivliile  t1io«e  above  and  below  thoin,  tlie  St,  T»»ia  and  KiotI 
book  beds,  occupy  a  miicli  larger  area  than  any  of  tlte  ol 
From  tliueu  fuctis,  Prof.  White  uflcn  tho  following  coneluMou! 
That  ff^Mii  tbu  Potsdam  period  to  the  doaa  of  the  Kinder 
period,  thcro  n-as  a  regular  and  gradual  rcccfdon  of  the  mm  i 
tho  eoiithward.    In  tlio  early  part  of  tlie  Iturlingtou  jx 
theru  vm  a  very  marked  reccdence  of  the  eca,  so  that  this  lio 
stone  did  not  reach  tartlier  north  than  Johnsou  County. 
rcL-cdcnce  eontiiiucd  till  tho  close  of  the  Keokuk  limcdij 
period.    Then  tho  St.  Louis  limestone  era  reoocnpied  noAj 
the  whole  area  fonnerly  occupied  by  the  Kinderhook  hvA*.   At 
rbc  cloiw  of  tlie  St.  Louis  limestone  epoch,  there  was  so  esb 
siro  a  recedenco  of  the  sea,  that  the  Chester  linieetoii«  did 
probably  rc:ieh  within  SOO  mitea  of  th<.r  iwiithern  limit  of  lo 
At   tlie  close  of  the  last  eub-carbonifcroua   epoch,  there 
anothur  remarkable  reoccnpancy  of  aballow  eeas,  so  that 
OOAl-nicasuroE  received  tl^-ir  first  dcpofritit  nut  only  on  tlio  I 
fiieo  of  iJic  Sl  Louis  limestone,  but  alito  overhtpped  ujiod 
Kinderhook  rocks  ;  and  doublleas  others  besides,  for  we  har 
BO  oisunuiuo  that  the  ontliore  before  referred  to  were  no4 
one  time  connected  parts  of  the  great  ooalformstion. 

Following  this  regular  recession  of  the  lower  rootn, 
dlvisionB  of  the  coal-menaurca  again  show  tlie  eamo  pradn 
reocduon  to  the  soutliw^  together  with  a  almilar  gonenO 
reotion  of  trend  that  the  older  rocks  do.    Thus,  in  tho 
coal-flcld.  we  always  find  tho  tower  coHl-mMsiircit  at  tJio  no 
borrler ;  nuxt  in  order  come  the  middle,  and  then  the  up 
still  farther  within  tho  Held.    Tho  lower  ooal-meaaurce 
are  found  along  the  Dea  Moines  River,  and  to  the  northwdl 
and  eastward  of  it.    The  upper  coal-raeasiu-ea  lie  wholly  to  i 
southward  and  westward  of  that  river,  which  passc:^  tlirougb 
the  productive  or  acceastble  conl-feld  of  Iowa,  as  now 
mined,  near  ita  centre.    The  receding  borders  of  tho  nppori 
meaAorea  rest  confomubly  upon  tlic  lower  aeries,  and  do  i 
reach  the  north  and  east  border  of  the  coal-field,  nor  do 
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liiiocl  bctTcei)  St.  Jowpb  and  Oranha.  Bontbwux},  nlong  tlio 
[iuonri  Kiver,  ooftl  is  lained  at  Lexington,  Lafavette  CoDiity, 
ad  at  Itichmond. 

InflBrior  as  tboM  MisMiiri  ooale  are  in  qaalitv  to  tboM 
F  PenDAjIvatiiii,  tliey  are  inraluable  on  tbne  fertile,  treeloi 
niriM  and  rich  river-flala,  where  there  i»  no  other  fuel. 

Tha  0»ag*  Cool-ltegum  ^  Miammri, 

There  haro  been  found  in  MiMoiiri  a  nnmhor  of  very  singn- 
'1o«al  (lepoHitH  of  coal  of  limited  extent,  bat  of  remarkable 
tickneae.  Tliey  have  not  Uie  usual  form  of  coat  beds  w 
ttnis,  and  arc  not  AMOciated  with  the  i>roper  rocks  unong 
hich,  nccorditig  to  all  rules  and  precedents  nf  geologiHtt,  and 
LI  experience  elsewhere,  coal  should  be  expected,  but  tliey  oo- 
tr  in  mvinofl  or  valleys  of  denudation  in  the  older  roclm  be- 
iw  the  level  of  the  rcgnlar  aeanin  of  coal. 

Prof.  Meek,  in  describing  eome  of  tliem  in  the  State  geolog- 
lal  reports,  obeervefi,  that  "most  observing  persons  who  liave 
pqucntod  co«l-rC(;[ons  are  nwarc  of  the  fact  that  coal-bcdB 
[hicli  crop  out  in  vntleys,  and  along  «lopcit  n-hcrc  there  am  no 
siderable  disturbances  of  the  strata,  osuslly  extend  hori- 
ally  beneath  large  arow  of  country.  General,  however,  as 
Flaw  i«,  it  i«  by  no  means  applicable  to  thiit  rcfrion ;  for,  in- 
of  being  spread  out  in  continuous  beds,  as  is  usually  the 
?,  these  deposits  of  co«l  are  found  in  widely-separated  mawes 
ch,  although  of  great  thicknose,  are  always  very  liniittxl  in 
h«ri£ontal  extent,  being  In  every  instance  confined  to 
>w  depressions  in  the  lower  Carboniferous,  and  even  lower 
rian  rocks.  It  is  manifest  that  thc«o  depressions  mnst  have 
[worn  in  the  wider  rocka  previous  to  the  deposition  of  the 
aeasures,  though  in  many  inntances  they  appear  to  have 
5ul)se<iuently  widened  and  deepened  in  such  a  manner  as 
tly  undennino  the  coal,  and  cause  it  to  fall  or  slide  from 
;innl  horizontal  poiiilion." 

local  abnormal  deposits  of  cannel  and  common  bito- 

I  varieties  funiieh  «ome  of  the  best  cod  in  the  State ; 

of  great  value  for  supplying  the  local  demand,  and 

the  l»cds  of  cannel  varieties  could  fnrnish  a  very  largo 

^f  an  excellent  artiolu  for  ga«  and  those  manufacturing 
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porpoMs  where  a  light,  pnre  wai,  prodncing  od  nbnndanoe 
flame,  is  (teeirable. 

OwcM,  in  tii«  gcologj*  of  WiMonHin,  lova,  and  Mini 
speaks  of  thc««  imtnenite  bedft  of  con),  wliich,  lio  says,  attain 
tbidtness  of  20  and  ])erha]ifl  40  feel,  and  wliioli  lio  ftvur  tli 
mouth  of  the  Oitngc  ]£ivor,  on  both  i>idet>  of  tlio  JUissoori.  Ai 
anal^eisb}-  Jolinsoii,  of  this  0#nge  coal,  gave.  moiAture  i.-'ximiIIoI 
at  SdO%  l.CT ;  other  voliidle  matter,  41.88 ;  fixed  carlwii,  fil.10 
and  ofihcs,  ^>.34;  uud  Um  ttum  half  of  oiio  per  cent,  of  etitpbnr, 
It  is  remiirlcable,  not  alone  for  ita  eitroordinary  ihickucw,  Ixil 
also  for  the  peculiar  ifharacter  and  atrucliire  of  the  coal  ititlt, 
together  with  the  niiiierul  intsinualione  which  invade  it.  Thi 
lightness  of  this  comhiiHtiblo  i»  euch  that,  before  itubihin^  watar, 
it  will  float  upon  that  Hiiid,  indicating  a  specific  iravily  ■el«< 
allr  le»5  than  1.  In  its  GtruL-tiirc,  fracture,  and  lu^tru,  it  lul 
au  apivrarance  int«rincdiat«  bctwcvn  CADDol-coal  and  the  dull 
varieties  of  aaphaltum ;  bnt  il  oonlains  31  per  oeot.  leHi  volatila 
gases  than  pure  bitumen,  and  frum  5  to  10  per  c«Dt.  more  vpW 
till;  matter  than  tlio  ordinary-  varictiea  of  the  bituminotu  out 
of  the  Weatcrn  coal-ficlda. 

At  the  pit  vest  of  Marion,  Owen  further  eajH,  tliiii  coal  ■»■ 
anmee  a  cuboidal  and  even  a  subcoluninur  strnoture,  aomewbt 
analogous  in  miniatiirv  to  l»M:dlic  trap,  whilv  at  thu  Mmo  tluil 
ani^work  of  pyritous  ores  of  Rinc  ajid  iron  has  ramified  iU 
joints  and  fisfiures,  appearing  often  in  briUiaut  ciyfitaltine  fociBii 
the  whole  tM.'ariti<;  evidence  of  great  local  diMturbaucc,  igneoni 
action,  and  -^nKiiiHl  consolidation  under  beav^  premure. 

Pro£  Owen  gives  the  following  further  esplanalion  of  tlii) 
singular  formation  :  It  appoan  altogi-thur  probable,  from  tlia 
peculiar  character  of  ita  coal,  tta  atruoture,  and  groat  local  thick' 
lieM,  tliat  it  lui»  been  subjected  to  a  auffioJent  degree  of  heat  la 
have  fiisod  or  eemi-fnsed  the  maea,  under  u  prcceure  thai  pn- 
Tented  the  e«capu  of  the  vulatile  gaaet,  transferring  it  at  thu 
sam«  time,  either  in  tliis  condition,  or  b;  sublimatiou,  turn  in 
orifcina'  bed  into  some  wide,  adjacent  fijioure,  formed  bydii- 
rupture  of  the  strata,  when  it  bait  then  very  gradually  pattoi 
into  tbe  eolid  Htato.  Its  anifonn  occurrence,  in  cIom  pmxiaiii; 
to  an  abrupt  ohnnge  in  tlie  geological  formation  of  the  adjaotot 
country,  and  the  sudden  elevatioo  of  the  rucks  lying  belov 
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CnrboDiferouR,  together  with  llio  highly-inclined  i>08itiou  of  Iho 
coal  iteeir,  farni^  abuodant  (iraof  that  it  has  been  impliciitod 
iu  tbu  rvtaarkuhlu  disttirbiuici.'e  which  havo  cuiiTulE«d  the  whole 
of  the  «iirroiiiiiliM(5w>uiitrif  nuhwHjiicnl  tii  tlie  CarboiiifcrouH  era. 

Eniit  of  this  peculiar  Osage  coal-rej^ion,  the  timeetonet  of  the 
Carbon  iturons  epuch  An  invndcd  Irotu  bonciil}i  hy  the  great  uji- 
li(V  (if  iiiBgne^iaii  limestone  which  bouiidn  for  some  distance  on 
the  aontbeaet  both  tJie  Uissouri  and  Iowa  coal-lieldn,  and  ho 
coiRM  in  a  meatiure  confounded  with  tlicm.  This  tnixed  for- 
mnlititk  coiDpoiie«  tiwie  hiffh  mural  cACftrpnientii  near  the  uioutli 
of  the  Gasconade,  and  at  Tuvem  Rock,  which  attain  at  tbu 
littvr  locality  an  Gluvation  of  over  300  feet.  This  great  axis 
MparstM  thu  ontcrop^  of  oonl  of  the  (ymge  rcf^on  in  Cole, 
('ill 'away,  and  a^ljoiningconnties,  from  thecoal-pitHiii  tit.  Lotiio 
Liiunty,  by  a  zone  grsdually  wideiiiiig,  as  it  approachee  the  Mis- 
■Uiippi  Kivcr,  bo  nearly  100  iniUtt.  Alon^  this  portion  of  the 
Uioouri  Talley,  it  i»  only  on  the  Bninmita  of  the  highest 
ridgOA  that  any  rocks  enn  he  found  referable  to  the  Carbonifer- 
OUA  pvriod. 

i'rof.  Swallow,  in  hi«  second  report,  refers  thvM)  important 
de]>o3itct  of  eoal  to  the  regular  ooal-measurea  with  some  degree 
of  hesitation,  as  he  hod  then  found  no  positive  evidence  of 
tbfir  true  geological  pu«ition.  The  cxt«iii«ive  country  to  the 
east  being  destitute  of  coal,  caoscd  by  its  npheaval,  and  its  being 
licru  found  in  ra>'in«6  in  nnneual  bodies,  recall  to.utir  minds 
tbo  inun<lations  which  have  Aomotimcs  occurred  of  i^cini-fluid 
peat  i4itnrate<l  with  water  when  lying  on  a  sloping  snrl'ace. 

The  region  where  these  isolated  bodies  of  wal  are  very 
Oommon  in  exactly  in  the  centre  of  the  State,  conRiBting  of  live 
adjoining  connties,  viz.,  Cix>per,  Moniteau,  and  Cole,  on  tbo 
•oatli  batik  of  the  Missouri  Kiver,  extending  from  the  mouth 
of  tho  OMigu  Kiver  west ;  Morgan  Oounly,  n-hicli  is  also  north 
of  the  Oflage  liiver  and  sonth  of  Cixtper  and  Moniteau;  and 
Callaway  County,  on  tho  north  side  of  the  Missouri,  opposite 
ibc  month  of  the  Ougo  River.  Tho  prvdiiciiuu  of  these  coun- 
Lliw,  iks  reported  by  the  cenfina  of  1870,  waa  7,807  ton)!. 

It  would  he  tedious  and  quite  nnnoce««arT  to  rel'er  to  more 

Ihau  a  few  oxainplns  of  tlic»e  extraunlinFiry  deposits  of  coal, 

t  M  taany  of  them  will  not  yield  sulfiuienl  quaiititiea  fo 
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exportation.  In  Cooper  Ooniity,  Staplcs'scoiJ-bwl,  in  a  pari: 
of  carboniferotu  or  Ar<:lititicdes  liinMtone,  )ift«i  &nit  mx  fvet 
good  cunncl-ooal  in  r^^nlar  stntta,  and,  immpdiutelv  Itelow  thi 
SO  feet  of  very  good  ooramon  bitnmiDous  co«L  It  dips  to 
south  at  an  )ingl«  of  15  or  90°,  >»  ooTorod  wEth  MX  feet  of 
and  local  drift,  and  ia  a  vorv  Tklnable  bed  of  the  ver; 
coal,  but  its  character  is  eucli  tliat  tlie  qnantity  cannot  be 
termined  until  it  is  work«(l  out.  Piucton*e  bed  i«  four 
thick,  aI»o  an  irregular  deposit  in  a  ravine  of  encrinitsl  lii 
Btone;  and  qnite  a  nnmber  of  otIieiB  in  this  county  «n 
K-ribod  of  thickneeeee  of  six,  sovL>n,  otgbt,  and  even  li  feet, 

DraAon's  coal-bed  is  at  leat^t  18  feet  thick,  it  hu 
worked  in  an  open  pit  to  the  depth  of  16  feet,  and  ia  in  k  r>- 
vine  in  the  Chemunj;  group. 

In  Moniteau  County  other  beds  are  deflcribcd,  existing  to- 
der  circuRi*t«nce«  in  all  re^eota  like  tboM  already  mentioned. 
Among  others,  Mr.  Meek  describes  Itobineon's,  in  a  ravine  il 
the  oncrinital  limcttonu,  a«  nppoarlng  to  a\'erage  about  eij^t 
feet  thick,  but  it  varies  much  in  thickness,  in  ooiuoqnenoe  (f 
the  irregularity  of  the  floor  npon  which  it  rests  coiiBiittliig  »( 
chert,  eucU  as  covers  the  surrounding  hills.  It  does  not,  liov- 
ever,  look  aa  though  originally  dopoeited  upon  this  floor,  bat  k 
everywhere  cnuhed  and  distorte<l  near  thu  chert,  at  if  the  111- 
ter  had  been  violently  forced  up  into  it  by  some  power  actiiig 
from  beneath,  so  that  the  coal  apjiiMLrs  to  be  mnoh  frsotorfl. 
and  often  prencnt«  those  peculiar,  poUslicd  aurfacM,  troqucntlr 
seen  in  rocka  which  hare  been  Bnbjected  to  some  kind  of  tw 
tion  among  tfaemsolvee  while  under  powerful  preeaore,  Tlien 
can  be  uo  doubt,  Mr.  Mci^k  bays,  that  this  cod  has  eliddtt 
down  from  a  higher  petition  in  oon»equenoc  of  eonie  undei^ 
mining  pnwecs  connected  with  the  denudation  of  tlie  nniBtiy. 

The  foregoing  are  given  &»  examploB  of  tbeee  singular  maeece 
of  coal,  which  appear  to  be  very  common  in  ravines  below  tbi 
coal-measmt-H  in  this  Osage  region.    There  t*  a  famous  bed  o' 
this  kind  in  Callaway  County,  which  ia  said  to  be  over  80  ft 
thick,  and  many  othem  ai-e  reported,  varying  in  thickness 
onw  to  36  foot. 

These  very  remarkable  depoeits  of  «>al  and  »hale«  are  m. 
up  of  beds  of  cannel  and  common  bituminous  ooal,  the  « 
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:d  often  containing  both  varietiee,  and  a  fev  uniuiportunt 
itrata  of  gbalee,  wliicli,  however,  uro  very  thin.  Ther  are 
foniKl  ill  ravinea  and  cavities  of  denudation,  in  the  rocks  of  all 
Bgea,  from  the  Archimedes  limestone  down  to  the  calciferous 
Mnd-rock.  All  th«  oannel-coal  observed  in  the  State  of  Mis- 
ftonri  belong*  to  theoo  irregular  deiioaite.  They  also  contain 
bitnminou!)  coal  of  the  vei^  best  quality,  ha  well  as  varictiea 
of  various  ehadee  between  the  two.  When  one  variety  rests 
Dpon  anothtrr,  tlio  cliango  is  eoinctitue«  gradual,  but  usualljr  the 
tranaitioD  ta  very  abrupt,  a  mere  line  »eparatiug  them. 

These  Uifieeeri  and  CHage  liiver  coal-pockets  must  be  re- 
garded M  among  tlio  cnriwilJua  of  uur  »ubJL-ct,  and,  of-  the  ex- 
oeption  proves  the  rule,  we  can  aee  liow  great  la  the  general 
ngularity  aud  aniformity  of  ooal-seama  as  to  tlieir  thickness, 
jMnEstonce,  and  place  in  the  geological  itenGc,  from  the  eur^ 
prise  that  i»  expreued  at  these  mosses  of  coal  displaced  bjr 
tamo  unknown  cause,  found  in  onusnal  forms,  and  reposing  in 
the  wrong  bed,  being  circuui&taDcea  almost  without  a  purullcl. 


XXIV. 


KANSAS.' 

Tax  accoimu  nlrcaiiy  given  of  tti«  coal-fields  of  Iowa  and 
Mtflftoari  aliould  first  bo  re*d,  id  order  Ui  a  proper  DnijemUtiil- 
ing  of  Uiat  of  Kaneae,  which  is  simply  n  continuAtioii  of  Uw 
fornmtlon  whioli  corert  Hit  nortUeni  p.trt  of  MMHonri,  wh)  tlM 
southern  part  of  Iotca.  It  also,  aoconling  to  Pruf.  Swalldv, 
oouupic*  ft  pjtrt  of  the  IixlSan  Territorv  eotith  of  Kansas. 

The  lowest  geolt^cal  formation  known  in  Knnuu  in  U» 
upper  portion  of  the  ooal-meiieurce.  This  is  an  important  lewl- 
ing  fact,  which  it  i»  ncveeuir}'  to  bear  in  mint]  m  tho  key  to  llw 
geolt^v  of  thift  State,  and  that  of  the  whole  country  weal  of 
Kansas ;  taken  in  connection  witli  the  other  important  featsr* 
tlint  the  (lip  of  the  Mrata  in  toward  the  northwest,  pweia^ 
low  anji^le  of  inclinallon  nntler  the  Permian,  Triattic  and 
later  stratification  I.  In  all  the  States  ea^t  of  Kaiuas,  the  ooal 
measure*,  where  thov  are  fonnd,  are  fi;eologica]ly  the  higlieit 
rooke,  and  the  end  of  our  geolo^cat  aeries.  It  is  true,  wc  ban 
:ltu  Inter  Trin^io  rod  sandstone  belt  of  New  Jersey,  Pennsylr^ 
uia,  Virginia,  and  North  Oarolina,  hot  that  i& only  the  filing  d|> 
ol'a  sunken  gulf  left  ul^r  tliuvlerationoi' the  Alleghany  Moun- 
tains, and  we  have  tlie  still  later  additions  around  the  maifctD 
of  the  continent,  mnL-!i  of  it  of  a  mere  earthy  or  sandy  n.itiire 
witliooC  Bolid  rockx,  the  crotaceoBS  and  tertiary  slioree  of  tlie 
Atlantic  and  of  the  Galf  of  Mexico  extending  up  the  Mtnti' 
elppi  Valley. 

But,  with  the»e  exeeptions,  the  United  States  east  of  lbs 
MiBsonri  RiVer  became  dry  land  after  Ifae  eoaUrocaanree 
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AREA  AND  STROCTURB. 


Alt 


ipleted;  they  have  had  no  more  recent  additions  to  tltclr 
look  fonnatkine,  and,  in  ^onrcliit)^  for  coal  in  all  tfacee  States, 
m  poMi  over  the  uidvr  Hiltiriitn  and  I>vv-oiiian  rodci  up  tu  the 
Carboniferous,  the  bigliest  of  al).  As  yet,  no  Permian  fiMsil*, 
or  tboee  of  the  nvxt  hi-^licr  funiiutioii,  hiivu  boeo  fuiind  in  any 
part  of  tlie  Uuiti-d  State-*  eaiti  of  Jvaiitiati ;  but,  in  thi»  Stiitv, 
this  formation,  the  next  stop  upward  in  the  geological  serioA,  is 
ibnndfcuveriitp  up  thu  cxKil-iuuMUnw  and  burring  its  fiicd  tr«as- 
im-f*  tofi  dijep  for  mining  purpuiieft.  In  the  eastern  part  of  thu 
State  of  Kansas,  however,  the  coal-measures  are  fuund. 

Ar^i  ttnd  Jiottndari^. — Thv  fusMU  of  thi^  c-|ioch  aru  Ibuiid 
over  all  the  btate  eof  t  of  Fort  Kiley,  wliich  is  in  Davis  County, 
at  tliu  mouth  of  tlie  Bcpublican  Furk  uf  the  Kansas  Biver,  em- 
bracing about  oDC-third  uf  tbeSiatv.  Tim  line  which  ^eparutos 
the  coal-tn«Mures  from  iJte  Permian  nms  rather  irregiilarlj  in 
a  nortlieasterly  and  southwesterly  direotion.  Considering  Fort 
RUej  aft  on  tiio  line  of  avera)n>  extvnt  westerly,  wc  liliall  have 
the  territory  of  the  eual-lancU  lOT  miles  in  averuge  breadth 
from  east  to  west,  and  HOS  miles,  the  width  of  the  State,  &om 
uorth  to  south ;  which  givoe  aa  area  of  ii,ib6  square  miles. 
Prof.  Swallow  in  1$(!6  made  tlio  area  17,000  square  miW.  This 
inoliides  only  the  coal-measures  proj^cr,  and  not  the  Permian, 
lltbougb  tlie  latter  bcluiipt  to  iLu  Cart>uniffr<^>u«  affc.  The  coal- 
tnouanM  in  the  settled  part  uf  thu  I'nit«:il  States  are  eMimalvd 
to  cover  192,000  square  miles.  It  will  tlius  appear  that  Kan- 
■H  contains  1cm  tlian  oncH'tuvunth  part  of  nil  tlie  eottl-ltuide  of 
the  United  States ;  we  do  not,  hi^wever,  intend  to  be  nnder* 
Blood  that  the  State  contains  one-eleventh  part  of  the  coal,  for 
Pvnni.vlvania  has  more  numoruus  and  thicker  working;  hods. 
But  we  shall  h«rvafter  »how  that  wu  have  one  «ean)  whidi,  for 
■U  practical  pur]>oses,  is  inexlianstible.  The  question  of  the 
tna  of  diitributioa  becoince  muru  important  than  the  quantity 
to  each  sqaare  mile,  when  the  latter  in  gnHieiont  for  all  our 
wanl«. 

StruetviY. — Tlio  coiiUniciuturce  hure  hutii  undergone  little 
cbaage,  and  lie  nearly  in  tbuir  natural  position  ;  they  dip,  on 
ilia  avenge,  aa  before  stated,  slightly  to  the  northwest.  lu 
Bonif  parts  of  tha  State  thus  inclination  cannot  Ihi  Fnx-n,  and  iu 
•ame  iii^tanoea  there  Ei  an  anticliual  ndji;e  or  dip,  in  the  oppo- 


480 


EaHSASl 


Bite  diroction.    Thus,  in  Wyuidott«  County,  ttio  Uimta 
ncariy  lovcl,  or  have  a  slight  inclination  to  tlie  oouthnaM.    Tl 
may  be  seen  by  trucing  any  bvd  of  limestone  It)  or  l.*)  mill 
The  pficniiar  sliate,  which  i«  nainlMrcd  S2  in  our  Motion,  | 
seen  at  the  wat«rV  edge,  at  Parkville,  on  the  MJau>nri  lUrcr 
Lot  12  miles  westerly,  iioar  the  State  Penitentiary,  at  Leave: 
wortli  nitd  at  Atcliison,  it  ift  higtier.    Most  of  Jefrerwn,  Loan 
worth,  Atchison,  and  the  aoul^em  part  of  Doniphan  Count 
ehow  litilo  variation  from  a  level,  and  that  little  1b  an 
tion  to  thv  sonthenat. 

Among  the  greatest  angles  of  dip  which  we  hare  o< 
is  one  extending  from  Lawrenco  to  Looompton,  where, 
diManee  of  10  inile»,  it  U  orer  100  feet.  It  will  ho  eeea  tin 
tliiA  amftll  distnrbance  of  the  strata  in  very  favorable  to  Uw 
oi>eniog  of  coal-shafts.  Ko  "  faults  "  will  be  found  in  the  Mt, 
and  the  probability  of  reiwliiiig  ttie  ooal  at  rcliablo  depths,  at 
any  given  point,  will  be  nearly  certain.  It  also  ^ivt-suiia 
area  of  the  coabfiuld,  an  n  higher  angle  of  inclination  Wi 
soon  carry  tlie  beds  too  de«p  for  mining.  This  portion  of  tliB 
State  aUosliou'sagreat  uniformity  in  tlie  tliieknessof  Chestiata. 
About  one-fourth  of  tlio  whole  quantity  of  the  depoait  it  IJi 
Stone.  South  of  the  Knn^an  Kiver,  tbo  atmta  ehow  increase 
thiokneaa,  particularly  in  the  »hatcd,  accompanied  with  a  sltj 
increase  of  dip.  This  increase  of  thickness  is  very  marked  i 
Miami  County,  as  dcToloped  by  tJie  oil  and  salt  borings. 

It  is  well  understood  that  the  ettrcino  upper  portion 
coal-measuree  does  not  oontain  ooal  of  tirst  tjuality,  or 
much  thickuces.    Tlio«o  peculiar  favorable  conditions  of  eU 
mate,  etc.,  which  were  so  impurtant  for  the  aecnmulation  of  a 
vaat  amount  of  vegetable  matter,  had  begun  to  change,  so  that 
the  eoal  was  small  in  quantity  and  poor  in  quality.    A  Sm 
illuetrntioD  of  this  paesing  away  of  tlie  peculiarities  of  the  W' 
gelation  of  the  coal  period  itt  to  ho  soon  in  tlte  banks  of  tte 
2feoaho,  about  three  miles  below  Council  GroTo.    It  oonuM 
of  a  stratum  of  shale,  two  foot  in  tbiokness,  lull  of  the  reusini 
of  the  vegetation  of  the  period,  but  aeoom]>aaicd  by  a  singukr 
commingling  of  the  material  with  other  subatanees;  and  tli* 
v^i;etation  ehowH  k-f>(i  of  the  transformation  from  its  orijpul 
BUt«  thftD  that  of  the  trne  coaUbeds. 
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L  mnrkod  p«cuUorit}r  of  oar  ooal-«eAins  k,  tlmt  while  th« 
^u»  nf  plants  are  ubuiKlnntly  viaible  in  aliDOSt  every  coul- 
|nni|  few  pwsiibl^  juirfuct  p^oi-iirifitu  can  bo  obtniDi-d.  Hot 
|b«  •hftlos,  kbovu  and  below  the  coal,  fimti»lt  n«  with  anj 
Br.  Euongh  can  be  eeoii  to  givu  thu  genera]  chara<:terUtic8 
be  plaDtfl,  but  Hiircely  ever  am  niiy  Ijk  t'uuitil  whieli  will 
mat«  tits  aiMicieii,  and,  coiiHeqiieatly,  .tafficientlv  {ivtiect  to 
irre  a  plane  in  a  eabiuot.  "VVe  have  alreadv  learned,  from 
^.  Uall  and  White's  cJioelleiit  r«purtit  as  tu  tliv  coul-tneu- 
jof  Iowa,  ttiac  only  the  lower  portion  ol'  iheAo  ooal-iu«a«urc« 
rdfl  good  workable  cosl-«cains,  which  in  Iowa  dip  to  the 
(iweet,  btjiii^  (l<TV]>ly  covered,  in  Suuthwestvni  Iowa,  by  the 
ir  C(>al-meaAtired,  oontaioing  there  onlj  tctjt  thin  i«eaiQ«  of 
k.  Tbeao  barren  iippur  c-oal-ineasureB  oxtood  acroits  North- 
)eni  Hia«oiiri  and  Suiitheiuterii  NcbraHka.  We  are,  tliore- 
ll  IIKpar«d  to  titid  the  saaio  atate  of  things  in  Northeiifltom 
)iaa.  The  particulars  which  Prof.  Mndge  ropurts,  in  regard 
lis  examiniitiun«  ot' tliii«|Mirt  of  the  State,  liilly  realize  thiti 
ictatlon.  He  di«>cov«red  in  all  this  part  of  the  Statu  onljr 
nettusof  ooal,of  but  little  orer  one  foot  thick,  uud  of  a  poor 

iat,ae  tliedip  in  KuiftM  is  toward  tlio  iiorthwivt,  we  would 
Boouragvd  til  look  op  the  dip  toward  the  iiouthejiMeni  part 
^0  State  for  a  thinner  part  of  the  measures,  corresponding 
[the  exposiirvH  in  Iowa  along  the  Dm  Moinc«  liiver,  buiiig 
■■bvaKlern  or  Kansas  border  of  thiii  great  ooal-batiin,  na 
PB  Moines  IS  its  northeaBlem.  The  details  horeat^er  giren 
Prof.  Mudgu's  report  of  the  two  turner  underlying  seams 
und  in  Linn,  Bourbon,  and  Cherokee  Conntii>A,  in  the 
kt«ni  corner  of  the  State,  iwcrn  to  prove  this  tu  l>e  the 
tare  of  the  coal-Aeld,  tliat  thiA  is  the  section  of  the  State 
n  tho  valuaMe  coal-seama,  or  those  of  workable  h'ulo,  are 
iMible,  and  thint  they  dip  toward  tho  northweiit  about  three 
per  mile. 

Utanu — Mtf^J■  DUlnhuiton. — In  a  State  where,  to  a 
eoctent,  prairie  covtirs  the  surface  of  the  (wuntry,  the 
ilkra  of  fuel  bucumos  of  the  tint  importance.    Not  only  la 
,p  aad  nhundant  supply  material  for  domeaie  purpotjea, 
equally  aece»»ary  to  drive  the  »teaiu-«nj{lQe,  for  the 
SI 
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Dianufacliire  or  the  hundrnlK  of  nrtldei  tn  datl/  ue&     In  tld 
reepevt  Kansas  Ia  ampl}-  »iippli«(l.     In  nliiioitt  every  lettli 
eoaniy,  coxl,  of  varied  qnaliry,  i»  found  near  Ibe  ftarface ;  ud 
M  we  litivc  already  bIiowu,  tlto  coal-nieuBiircft,  with  f^ood  worh 
able  Hcani»,  underlie  tlie  eastern  portion  of  iW  State, 
iniicli  of  our  coal-lield  is  the  cropping  of  tlie  upper  messu 
it  foUonrfi  tliat  ino«t  of  the  sHrfaco-coai,  in  all  l>nt  tltc  couth* 
cm  iNirt  of  till!  State,  will  lie  in  Ihln  »c<uiiii,  and  Ito  of  an  il 
ferior  quality.    A  notice  of  the  anrface  coal,  lu  it  i»  found  i^ 
varioDs  placM,  Mrill  illuetnitu  this  subject.    In  Republic  Coo^ 
ty,  on  the  north  line  of  the  Stntc,  the  hiffheitt  fn^(>k^ 
being  above  the  true  co«l-raeafinreti,  we  find  the  lignit 
riety.     The  thickest  Beam  wliicli  came  under  our  ob 
tion  memtinrvd  28  inches,  but  the  middle  portion  wu«  luu 
mingled  with  a  clay-aliale,  and  the  upper  paria,  though  bnntin 
readily,  proved  an  inferior  article,  yielding  a  bad  eiilpharon 
odor,  and  much  atthc».     We  h»w  the  same  vuin  ut  iwvural  | 
in  that  county,  but  it  Hhowed  less  thickuewi,  with  no  Inc 
of  quiility.    Similar  coal  crop*  out  easterly  of  this,  in  11a 
and  Xeniaha  Counties,  lying  caat  of  Ropnblic,  but  usn 
of  \e*6  tbickucHf).     (V>»1  h«it  been  mined  ut  vikHouii  potntt  i| 
Brown  and  Ikiniphan  Counties,  in  the  northeaHt  vornor 
Kansas,  but  seldom  over  IS  inchc4  !n  thickness  where  seen 
n».     It  was  a  little  better  in  quality  than  in  Jtepnblic  Conntjfj 
bnt  »till  UHiially  an  inferior  article.     It  was  of  light  body,  i 
contained  too  much  sulphur  to  be  suitable  for  smitli-v 
At  Junhm'it  fami,  13  milca  wc»t  of  Alchifon,  next  soutli 
Doniphan  County,  it  is  mined  in  a  aeam  of  only  10  inchn  i| 
thickness.     The  then  high  price  of  fuel  alone  could  have  jsi 
tilled  tim  wimtc  of  labor  on  so  thin  a  Hcam,     At  ulher  pli 
in  that  coniily,  the  eame  Tcin  crops  out  aoinewtiat  thicker  I 
at  Jordan's  mine.     In  Jcfibreon  County,  next  south  of 
ton,  near  (TraRshoppcr  KuIIa,  and  at  ^evorttl  other  placea,^ 
has  been  ebtained,  but  in  no  place  seen  by  at  wiu  the 
orer  15  indi»  in  thickness.     In  Leavenworth  County,  ou 
AliiAwnri  Uiver,  the  "Stranger  coal"  has  been  niiuod  tuAi 
fliderable  extent,  and,  owing  to  the  great  demand  fctr  fail,! 
found  a  ready  market.     The  scam,  when  first  openod  oa  tlnl 
Big  Stranger,  13  mllct  from  LeuvenwortJt,  wns  aUmt  tlirNJ 


feet  in  tliicknew.  The  middle  of  the  vein  was  inacli  mtnglixl 
with  Bliale,  the  top  and  Iwtlnm  \mng  a  paaaabie  quRlity  of 
coaI,  »omowliiit  «iil)>liurtiiie.  Iti  drifting  into  tlic  liill  ft  low 
timidrcd  feet,  it  diininiMhod  ill  qunlitv  und  quaiility,  and  ttio 
ititne  »  now  abanduned.  Three  inilea  distant,  ou  the  Little 
StrntipiT,  Severn!  o^K-itiiif^  Iiavo  1>c<mi  ntiidc,  b»t  tito  coal  is  not 
umiiillv  over  Ifi  incbv:*  in  tliickne^.  The  snnie  iKiani  H]>i>eai'ed 
•I  the  aiiriave  in  Heveral  places  in  Wyandotte  County,  the  next 
aouth  of  LcAVGnworth,  on  the  Mi>(<<onri  Iliver.  Many  other 
[i]ao««  whore  it  i»  iimnd  iniffhl  lie  inetitioncfl,  lying  north  of 
tlie  Kan^aA  Hiver,  bnt  these  are  sufficient  to  show  the  general 
character  and  tbickncvs  of  the  snrl'ace-coal,  We  have  M^en 
n<inr  in  ibiil  [>art  of  (he  State  whicli  we  »bonId  coneidtrr  a  6rst- 
dttM  MTticle,  or  which  we  thoaghf  mtable  for  working  iron. 
As  it  ueaally  bume  freely,  and  the  cities  furnish  a  ready 
market  at  hiijh  )>ricofi,  it  Iiim  been  mined  with  )irut!t. 

Soutli  of  the  Kaniias  River,  in  the  middle  and  western  |>or- 
tions  DOW  settled,  tbo  coal  is  much  of  the  Kamc  character.  In 
Wslmiinsec  County,  no  seain  was  seen  by  us  over  lU  inches, 
ud  only  worked  oucit»ionally  by  some  blackBinitl),  who  conld 
otttaiii  no  Wlter  fuel.  In  Sliuwnee  County,  near  Topekn,  coul 
t*  obtained  in  numerous  places,  by  stripping  otf  the  overlying 
soil  from  one  to  three  feet  in  thicknow,  whcni  the  coal  is  from 
Ilf  to  10  inchea.  lu  the  vicinity  of  Liiwrence,  in  Dougloa, 
tlie  next  county  east,  a  similar  seam  has  been  worked.  South 
of  Lawrence,  in  Franklin  County,  on  the  Sac  and  Fox  Re««r- 
ration,  ^'^  milc«  soiillKrHt  of  Pottawiiltiniiie  City,  a  iieflm  ie 
fonnd  IS  to  tS  inches  and  has  been  worked.  A  portion  of  it 
M  of  a  very  good  quality.  The  scam  appears  in  various  plncee 
Iiiwnn)  S(>m  Creek,  and  near  the  latter  place,  in  the  full  of 
I?iR3,  caught  tire  and  burned  for  several  weeks.  At  numerou« 
pla4-es  in  Osage  County,  coal  has  been  mined  of  a  better  cliar- 
tctcr  than  is  n<iually  found  in  the  aurfnee  beds.  The  variable 
eharsctiT  of  the  i>cani  in  the  vicinity  of  Biirlingame  showii  the 
peculiarities  of  the  coal  in  the  upper  portion  of  the  coal-meas- 
iirr^.  though  thu  fiunlity  averages  better  than  we  usually  tind 
in  iithrr  purls  of  tlie  State,  nt  the  same  geological  altitude. 
At  Dragon  Creek,  the  vein  is  18  inches  thick.  Two  miles 
Mrth,  wliore  It  Ea  worked  on  Mr.  Utrplo^  fanii,  in  an  horizontal 
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iiomyv  renders  tlie  prottpect  of  mining  nm 

niS  sometimea  amoantin^  to  one-bd^ 

^  .uicii  bed*  found  nonr  tho  oentro  of  tbe  e 

^■variable  tonality  ift  even  more  roninrkabletk 

«*litr.    A  eeam  of  coal,  to  fnrnish  a  chnp  tf 

^  -■«■% ahuald  b«  nearly  tbrve  feet  in  thickneM. 

Zoveer  CoalSoanu. 

-  two  seam*  of  coal,  in  onr  State,  which  eomU 

la  i|ttality  und  thickness  over  nil  those  mentiaiM 

<«a  croppinj;  ont  on  the  banks  of  Ilio  Little  Ott 

Mid  Bourbon  Counties,  in  t)ie  eontheast  part  of 

^  tJM  KarnsiM  and  Missaiiri  State  line,  and  ttieort 

-•MOM  in  a  southwesterly  direction  acixMS  th«  Si' 

lihlian  Territory.     It  alito  croi^ca  Mi.t-'oDri  in  a  na 

iimftton,  and  is  mined  at  Lexin^on,  on  the  ^Hastf 

^  a  ;^d  article  of  bituminous  coal,  bettor  oa 

.  1  the  other  i»eania  deu^nbcd.     Altove  the  sirtti 

,  ji  two  feet  of  shale,  which  is  overlaid  by  a  hti 

cotoue,  that  afford*  an  excellent  roofing  for  the  nd 

•-id  in  all  respeola  the  mo^t  important  coaMi 

J',  the  centre  of  Cherokee  County,  croafiinj;  0 

^^Drks,  and  tfacitco  running  at  tbc  M 

ion  acrow  the  State  into  the 

pUe«»  whfin*  i 

<  six  feet  nine 

"PH-  llC'l    pxW 
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is  abont  six  feet  in  tliickness.  In  iWist  State,  at  \a  inoct 
in  MiMOuri,  it  in  of  excellent  quality.  In  Clienikeo 
iinty  it  appear»  iii  llio  open  pruiriv,  wliuro  tlii-rc  U  but  little 
bverlj-ing  wil  Tbia  is  &nl  removed,  aii<l  tlie  mining  i»  in 
le  open  air.  Wboro  it  is  ho  deep  bcaenlli  the  e^urface  aa  to 
iqniro  drifliux,  it  is  owrlitid  hy  isbalv  eutticiciitly  liiird  to  uf- 
ird  a  fair  rooliDg.  The  liut  two  fteunift  are  the  l>u»l  in  quality*, 
idBKWt  poreietvnl  iu  tliioknese  and  nnilorinity  ol'  character, 
'  Mi^  in  tbc  State.  ThoM,  with  nil  the  §tral»  uf  the  coal- 
nnation  in  Kun&aA,  dip  on  an  avern^o  of  about  Ilirou  fiwt  to 
le  mile  toward  the  northwest,  and  are  ^een  m  tar  wei>t  u 
aiihattun  nnd  Furt  liilcy,  whore  they  disappear  under  tlie 
on  recent  forioationf. 

Consequently,  tbei^e  coal-^ainH  nnderlie  ibe  wliole  of  tlia 
»tcrn  part  uf  the  State  to  tlist  extent.  In  faet,  every  geologic 
i  indication  tAtuvf*  that  tlicy  lie  conformably,  farthur  wc«t,  in 
poiiitiun  nearer  to  the  siirlae?e  than  many  uf  the  coal-beds  ia 
Bgland,  which  are  there  wrought  to  supply  that  country  with 
eL  The^u  tno  m.'iiiu«,  wc  hesitate  not  to  say,  will  horcaflvr 
ipply  the  State  with  coal,  to  the  nc^luct  of  all  otliero ;  and  per. 
ipa  tlie  08af;e  seam  will  be  ulliniately  disregarded,  and  only 
le  thick  Cherokee  bed  worked.  They  are  but  a.  little  over  100 
CI  apart,  in  a  vertical  position  ;  and,  when  once  n  thnft  troiu 
le  aurfnce  has  penetrated  the  atrula  to  the  former,  tlie  econom- 
kl  inducements  will  be  strong  to  g}  an  additional  lUO  feet  to 
le  latter,  and  work  in  a  bed  of  cual  six  feet  in  tbiokno^  in- 
Bud  of  one  half  a#  much.  The  iulvantii{;e  of  working  in  a 
iek  wan),  inatead  of  one  that  is  thin,  is  very  apparent.  The 
jections  to  deep  mining  after  the  sltatt  is  onco  opened  are 
ore  apparent  than  real.     A  man  can  work  im  comfortably 

0  fevt  below  the  surface  lu  at  30.  The  coat  of  raising  the 
mI  300  or  I>00  feet  ia  very  i-mall  on  each  ton.  The  greatest 
ipareiit  objt.-olion  h  the  trouble  which  may  occur  from  the  in- 
IX  of  water.  Thla,  however,  ia  not  so  great  as  in  many  other 
atea.  About  one-fourth  of  the  total  thiokne>i8  is  limestone, 
id  other  threo-fourtlis  are  shalc«,  The  great  proi>ortion  of  the 
tt«r  is  aimpoaed  of  olay,  which  doM  not  allow  water  to  pene- 
ate  freely.     Those  who  have  l>een  obliged  to  dig  deep  wulla 

1  Kauiiis  know  how  slowly  the  water  pcroolatvs  the»o  blue 
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slialoe,  snd  how  modcrnto  it  tlio  Hiit>[>l}-  in  arl«6ian  botin, 
TliiM  feature,  whidi  id  objection ublu  in  wella,  is  favorable 
milling. 

The  )>reliininftrT  report  of  the  Qeolc^cal  Survey  of  K 
bv  Prof.  G.  C.  Swallow,  pubH*h<Ml  in  18«6.  funiislieB  lla- 
loning  additional  particuJarH  in  regard  to  the  viMil-HvId  uf  thi 
State.  The  boimdanr  bftwe«n  th«  Porniian  an<)  Onrbmiifcnrat. 
formation)  croaiMM  the  State  in  an  irrciiulnr  linu  from  a  |Kii 
near  the  d6th  parallel,  in  Nemaha  Count;,  thvnco  noar  M 
liattan,  in  Kitcy  Conntr,  and  Em]>orin,  in  Lyoti  County,  au< 
tbeoc«  Bonth  acroM  the  bcad-n-alcr*  of  the  Vi-nlis^s,  in  G 
vood  County,  and  Fall  Hirer.  They  oover  the  kurfaw  u' 
area  of  17,0U0  siinnrc  milv*,  and  then  run  bcnwith  tbe  Pi 
rocks  wettlward.  Tlie  coal-nt«a«nreii  are  made  np  of  ition*  iti 
SO  different  seatns  of  timestonee,  with  great  biinilnrily  in  iImj 
fbKKils  and  apjMnrance.  KCfiaraivd  by  unmoroUB  BBndsloito  shaiat 
and  niarlB,  fire-elay,  and  a>al-«e*mfi.  Theao  Htnita  li«  in  a  Drat}] 
horizontal  poeitioo,  with  numerous  uudnlatinns  and  idifrhtgta 
ernldip  to  the  wmt,  sliowinf;  no  ngns  of  local  di«lurlianreB,Ba' 
In  n  few  lucaliltctt.  The  lowest  of  thp««  strata  come  to  tlto  nt 
face  in  the  »>utJteast,  and,  an  iho  vouulry  risoft  to  tbc  norlli 
the  higher  beds  auccesively  crop  out,  resting  npon  ttinee  bol 
iititil  they  reaeh  a  thiekncM  of  S.OOO  feet,  na  measured  alani 
the  outcroppinf^  e<lgi<«.  Nearly  all  the  beds  uf  limetiton(\  mdiI 
Btone,  and  eandy  ehalcH,  ab  welt  ae  the  ooal-l>o«l0,  are  tliiclul 
toward  the  6<}uth  and  met.  But  thu  nioet  iniftorlnnt  imft 
larlty  observed  i*  the  want  of  p«TAi»t«noe  or  continuity  in  llii 
eoabbedit.  As  a  genera)  rule  the  coal-aeams  in  this  Slat« 
nioro  persistent  in  the  eonlheostem  portion  of  the  State  lliw 
farther  northwest,  and  the  lower  lietlit  mureao  thui  iho  n]>|>c 
nnes.  This  En  one  of  the  reasons  why  the  coal  is  so  abutKiRnt 
and  can  bo  mined  with  so  mueh  certainly  along  the  ffasleni 
ontcropis  of  ihp  lower  bed,  extending  tmni  Fort  OibHon  to  Forti 
Boott  and  Smith,  and  thence  aeross  the  Oeugu  through  Bui 
Johnson,  and  Saline  Counties,  In  MinKnun,  and  through  Boon^ 
Howard,  Randolph,  and  up  th«  Cburilon  Volley  into  Invs. 
Everywhere  along  this  liitc  shaft*  can  be  aunk  U|M>n  the  in*rt 
ei>aM>edi>  with  an  almost  absolute  certainty  of  tiuoces*.  finti 
ftrther  wost,  aud  along  tlio  oatcrop  uf  the  up|>er  hecle>,  uiiidnc 
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eporolione  miwt  be  more  precarious;  for,  while  tlio  ((eologiat 
can  tell  wiiore  lli«  rockri  vonixiniiif;  vscti  coi>l-1>c>(]  caii  bu  found, 
uid  ftt  what  dcplb,  ret  U)U  irr«gu)Brit,v  or  wiint  of  peraUteiic« 
nnderfi  it  eotiiewliat  uiioprtuin  nlether  the  <:o»l  will  he  found 
in  iu  usunl  plaue. 

Tlie  clBlioratc  secdon  given  hj  Prof.  Sn-allovr  sliowA  32  dit 
lerent  tnatrM  of  coal  rarj-ing  from  «  few  indioe  to  seven  foct  iu 
tliickncM.  Ten  of  thtfin  are  over  «no  font  iii  tliti-knus.  The 
Utial  thictinees  of  the  coal-tncasaros  in  Southern  Kansas  Ja  :2,U00 
Ikot,  and  thoy  arc  co^'t■^cd  by  tbo  voiy  best  eoiU  in  the  Statv. 

Coat-U-dfl  crop  out,  aocording  to  Prwf.  Swallow's  reiwrt,  in 
the  followiug  :H>  countiee,  all  of  whiolt  are  on  the  eastern  borders 
of  tlie  StAte,an<l  mine  of  tluiiii,  except  Uria'n  wood  and  WiiImuu- 
see,  aro  west  of  the  iirst  three  eastern  tiers  of  counties,  viz., 
Jjruwn,  Xeniaba,  Doniphan,  Atchison,  Jfickson,  Lcavonwortb, 
Waliaunsce,  Sbavrnee,  Douglas,  Miami,  Franklin,  Ouige,  Cof- 
fee, Linn,  liourbon,  Allen,  Woodson,  Greenwood,  Neosbo,  and 
L'heralcee,  and  pcrhapH  oUivrs.  At  D«wo^j,  iu  Liibi-tlu  County, 
coal  is  al.'U>  mined,  and  iu  Montgomery  County. 

Besides,  it  will  be  recollected  tlut  these  L'oal-measnres  extend 
westward  bcnunth  thi^  Perniiau  rock»  to  an  unknown  extent. 
Probably,  throughout  Ihe  entire  central  and  western  portions 
of  the  State,  somo  at  leaet  of  the  conl-bods  extend  under  these 
regious,  and  there  will  bo  no  mor«  difiJcnlly  iu  raiding  this  coal 
than  has  liecn  overeome  in  many  of  the  most  prodtictirc  niiuea 
in  England  and  other  parts  of  Europe. 

The  ([aalitr  of  a  la^KC  part  of  the  Kansas  coal  is  good.  Some 
d  tbe  most  important  beds  aro  very  free  from  sulphur  aud 
other  iinpiiritics.  Tlioycake  and  coke  well, and  will  be  valuable 
for  giK-uianufacturiog  puqiosos. 

liroton  County,  near  Ihe  uurtlK-ast  coi-ner  of  the  State,  has 
tiiree  svains  of  ooial.  'II10  upi>er  one  rangcN  from  H  indiw  to 
J4  leot  thick  on  lioy's  Creek,  where  it  hat  funiiabed  coaI  for 
Uio  6unx>unding  country  Muce  iho  tint  tottlcnicnt.  The  bt-d 
has  a  gr«.-it  Ut«mt  range,  aud  Is  the  equivnicut  of  tlie  Uurlia* 
gatoe  bod  in  Osage  Connty. 

The  next  bed  is  r>0  to  lUO  foot  below  tlie  tint,  in  t}ie  vcrlica] 
tango.  On  Wolf  Uivor  it  is  three  feci  thick,  and  of  good  qual- 
ity.   This  is  fli&o  extensively  distributed  over  the  countiy. 
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The  next  bc<l  is  some  £00  twt  bolov  the  above,  and  ts 
«qiiivAlcnt  of  the  TopcL'A  bed.    This  bod  U  worked  nbovu  Va: 
ton,  wlicro  it  »  Homo  90  inches  thick,  and  of  cxcelteut  quality. 

These  beds,  thou^i  thin,  v-ill  ftiTord  nn  ainjile  domcetJuwj 
ply  of  ooaI  fur  all  time  to  ei^tnc.    Sucli  beds  are  nut  ap 
the  iinpnicliftcd  belieWnjc  that  thev  cannot  l)c  mined.    Tl 
an  error,  for,  nftcr  an  cnliy  or  gangnny  is  formed  on  »n  uii 
of  H  foot,  a  practical  miner  will  deliver  30  bii»huls  of  eotX 
di«tn,  at  itfi  month,  with  ease. 

In  Donijihan  County  the  two  lower  bedi  in  Brown  Coonl 
ehotild  alik>  be  fonnd.    In  consequence  of  the  great  depth  of 
bluff  formation,  bnt  few  ontcrops  oocnr. 

Miami  County  is  near  the  centre  of  the  eastern  boondirjR 
of  Kanuifl.     The  only  coal  in  thia  county,  tluit  cnn  be  worki 
is  frum  ]  3  to  33  inchce  thick,  the  ee«m  being  of  the  latter 
on  John  Roo^a  land,  on  Sugar  Crook.    It  iu  also  exposed 
Sngar  Creek,  nine  miles  sonth  of  the  Linn  t^iinty  Hue.    It 
of  a  medium  (piality,  rich  in  gas,  cokes  well,  and  bnma  with 
clear  flame,  but  contains  some  aulphiirct  of  iron  and  other  i 
purities.    It  couM  be  worked  in  aliafts  in  any  pan  of 
County. 

In  Osaya  County  tJioro  ia  one  workable  bed  of  Kml, 
crops  out  near  Rnrlingamc,  where  It  (s  extensively  mined,  an 
fnmishea  coal  for  the  country  for  some  diatanco  around.  It 
composed  of  com]>nct  pnrnllel  platce,  with  a  aooii-conchoida 
fracture,  and  when  first  mined  it  has  A  lnFtrotia  brown  cetoi) 
shading  into  black.  It  buniB  freely,  and.  when  (K-o  trom  py 
rites,  In  nn  excellent  coal.  The  Mam  varies  from  IS  to  3S  iodn 
in  thickne.is. 

Zyon  County. — The  rocks  of  this  county  belong  to  two  dif- 
ferent ages,  tlie  Pcrniinn  and  Carboniferous.  Their  limits  bwt 
be  nearly  determined  by  drawing  a  line  through  the  county 
from  the  norlhcant  corner  to  the  southeast,  nnd  aswl^inj;  tlw 
sonthwest  half  to  the  Permian,  and  tlio  northoast  to  tlie  CW*- 
bouiforoiis. 

In  Greenwood  County  several  bods  of  coal  are  fonnd  in  tJw 
Tp-allcy  of  the  Vcrdigri.'t.  They  have  been  aeen  eiibme/jniixl  ia 
the  boda  of  atreams,  but  their  siwj  and  quality  have  not  b«n 
ascertained. 
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In  MoiU^mert/  CounUj,  on  the  Bouth  border  of  the  Stale, 
the  coal-Acld  !»  kuowii  to  ombraro  about  \M  square  tuilea.  Tl>e 
coal  liee  from  tlirec  to  100  feet  below  tlie  Kiirlitvc  ;  it  vnrics  ia 
thIekiuM  from  12  to  89  mebes,  and  the  qiialil;  ia  excellent, 
eqnal  to  any  !n  ibo  Stnto.  The  coal  at  Tliavcr,  in  Keosbo 
Count}-,  is  of  very  superior  quality,  but  of  lefts  extent  lliaL  tlut 
iu  Mootgomcry  County.  Ko  coal  has  been  found  in  Howard, 
or  tlie  counticM  wcit  of  it,  nor  in  tliu  \-aIlev  of  tlic  Vurdigri*, 
nortb  of  Monlgoraery,  that  will  repay  working.  The  counties 
of  Bourbon  and  Cberokeo  luvo  quite  oxtctisivu  coal-fiolde,  with 
about  tb«  nine  thickncM  of  ^nin  and  di^tnnw  below  tlie  sur- 
fiwu  as  in  Montgomery.  The  thickest  seam  in  the  latter  county 
it  tJircc-fourtlis  of  a  mile  south  of  ludopendcnce,  which  inetiKuroa 
from  80  tn  S9  inche*  in  tbioknc«s,  and  can  be  worked  at  Irom 
fire  to  seven  cents  per  bushel.  As  to  whether  there  is  a  lower 
■own  ia  i^ill  an  open  qnostion,  as  no  tcct  baa  bc«n  nindo. 

It  will  1)0  notit^d  that  the  beet  portion  of  the  Kanaaa  coal- 
field adjotne  the  Indian  Territory ;  and  doubtless  it  extends  into 
that  unknown  country,  wbivli,  in  addition  to  its  deposit*  of  fttol* 
Is  wiid  t'>  be,  in  other  rcM]>6ct»,  one  of  the  finest  portioiu  of  tho 
United  Slates. 

Prof.  Swallow  gives  an  elaborate  loct  ion  of  the  carboniferous 
rocks  of  KoMeni  and  Southern  Kansas,  but  it  contains  so  littlo 
of  economical  ralue,  that  tho  following  sunmiury  of  itj  ia  de- 
MoncUng  order,  will  bo  eufflcient  for  tlie  general  reader : 

1.  Lpj>er  Coal-Mea»uriui,  301  feet  thick,  coneii-ting  of  5B 
layem  of  roaria,  limestones,  slialee,  and  Bund«toui^'#,  including 
tbre«  tbin  seams  of  coal,  uicaeurinff,  respectively,  one  to  tliree 
inches,  and  four  to  ten  inches. 

2.  The  C'fiocolais  LimtstmtSeria,  7ft  feet  thick,  in  10  layers, 
with  no  coal-aeama.  The  rocks,  like  alt  that  follow,  are  linie- 
itonca,  nhales,  nnd  !>andRtonc8. 

3.  Th)  Stwilun  LimttiumStriM,  74  feet  thick,  in  Ave  layem, 
with  a  scam  of  bitnniinoua  coal,  the  Mamie  des  Cygnes  and  Ver- 
digris bed,  from  one  foot  to  two  fcot  six  indifs. 

4.  t'aw  Jiock  Serint,  "J  feet ;  conaisting  of  the  Cave  tiu& 
rtonei,  Sl>  feet,  and  tlia  Einatoin  sandalone,  .'lO  ft«t. 

^.  Spring  Jfotst  -S-W**,  88  feet  thick,  in  nine  taycris  with 
two  seams  of  coal,  one  of  theui  fovir  to  eight  inches,  iu  Miami 
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County ;  unci  tlic  otticr  46  feet  lower,  six  inchf*  to  oao  foot  hi 
Indict ;  its  loL-nlitv  being  west  of  Uapttst  MiMioa,  weit  td  To* 
peka. 

6.  Well  Ro«t  Seriet,  £38  foct  thick,  iii  11  Uyvn,  coataiaitg 
a  coal-Mam  from  one  ta  five  incites,  at  Coutro  Crook,  wut  of 
lAwrence. 

7.  Marai*  des  CyyitM  Coal  SeriM,  308  feet  thick,  b  3i 
layera,  with  four  atams  of  coal  measuring  res{H.v-tivi<ljr  twii 
inchea ;  one  foot  ci^^lit  indios  to  two  foot  sino  iucliee,  in  Liu 
County ;  ono  foot  to  two  foot  six  inches  at  HareiA  iIm  Crgnoi 
and  two  to  ttireo  fcot  at  the  same  localily,  and  at  Munnil  Ciu. 

8.  Pdionev  I.iiiu*toM  S«ri«$,  113  fcot  thick,  in  nine  Inj^es. 
oontainiug  tix  iiirhos  of  oobI  and  coHl-«mut  abovu  Furt  SculL 

9.  FortSeoU  Series,  142  feet  tiiic-k,  in  13  laycra,  vritli  im 
aenma  of  ooal,  one  of  them  hx  inches,  and  the  other  oiio  loci 
four  incJios,  nt  Little  0»age,  tort  ik:i>U,  and  south  to  Drynood 
and  Ilone  t'reck,  and  west  to  Keusho. 

10.  Fort  ScoU  MarUi  Siru»,  'SJ  fout  thick,  in  sor«D  I^^Wl^ 
Tith  a  sonm  of  good  ooal  at  its  base,  two  foct  six  inchos,  at  Littla 
Oange  below  the  Suto  line. 

11.  t'ficfr  t'-kil  .S*/-/**,  353  fee*  thick,  in  2<  layon,  witli  in 
seams  of  conl:  (l.)T1ioupper«n<t  larg:c6t,  firo  to  seven  feet  thick, 
at  Doraey'i)  ooal-bnnk  on  Middlu  Vork,  (^ow  CroL<k,  in  CbcnAo* 
County.  Prof.  Swallow  saw  but  four  foct  of  ihiK  coal,  m  lb« 
bank  was  cavod  in,  but  it  was  reported  to  be  seven  or  eight  Icct 
thick  in  placcB.  (i.)  The  next  iwam.40  feet  lower,  is  two  toiix 
inches  of  co:(1  and  smut,  ('l.)  Tho  next  is  also  ooal  and  smut,  tiro 
to  four  inches,  da  feet  lower.  Tiie  fourtli  in  deocendiuf;;  onkr 
waa  but  pnrtiillr  eii'n,  and  !«  ]irolial)ly  tlte  Muie  n»  tho  three- 
feet  bed  on  Cow  Creek.  The  fiAh  ts  1-JO  feet  lower,  and  is  six 
to  10  inches  of  coal,  on  tho  Xcoslio,  at  tlic  sontliom  State  liM. 

12.  7^<t  Zaictr  Car^tiiferoua  Formniion,  tho  lowcut  ui  thi 
State,  is  found  at  Baxter's  SpringH,  and  mcJisurcs  l:^>  lecl. 

The  total  thii'knvss  of  ooal-iuoaaunrs  in  8oulhcni  Kaaaui) 
2,0i'io  feet,  with  Sil  aeams  of  ooal,  10  of  them  over  ouo  foot  is 
tliickness. 

The  leading  depuslts  now  worked  aro  Ihuso  at  FtMt  SontI, 
near  tho  »ontlii-.i>flt'ni  hurdorsof  the  Stato,  fitCarlii>nilale,OsaK* 
County,  01)  the  Atchison,  Topcka  ic  Sautu  l-^  Iiailro«d, 
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»rt1i.  The  ^ur&ce-reias  at  Fort  Scott  are  about  SO 
IIiU'k,aQ(l  (.-ovvrvd  witli  Hboiit  titrco  I'oct  of  Mcliat  h.tabeeQ 
njfOHtd  to  be  cliite,  until  rcc«iitlv  a  geologist  Ims  ]>ronuiinccil 
itoniiel-cocil  of  &  good  quality.  It  bums  welt,  and  lias  ^reat 
Imting:  proi>erties.     Throngtiont  KsnHut  tlio  Fort  Scott  soft 

Chs8  conic  into  general  iiae,  and  larjrc  <]U»utitics  arc  con- 
ed by  railroads.  Tbe  Kaneas  Pacific  was,  uulil  lately, 
Dr  supplied  with  fuvl  from  lhi«  eotirce.  The  Oeage  coal 
itnow  tJikiug  it«  plnc«  to  some  extent  on  tbe  Kitnuas  divisiuu, 
Thilu  the  Boulder  Valley  Coal,  to  a  gra-it  extent,  meets  tlio 
irsnts  of  the  Colorado  diviKioii.  Several  foundorlca  at  KaoBM 
Cily,  Lcavcuworlii,  and  l^wrenre,  use  llie  Furt  St-ott  coaL 
The  Oimge  coal-mEMt&nrcB  show  tbe  best  resulle  tlioa  far.  Some 
ni  or  cigbt  carloads  iiru  (lc!ivi;r('<l  at  Topfkn  daily  for  distri- 
bution to  all  jx>tiit*,  while  mnsiderable  qnnnLiticH  go  down,  via 
£mp>ria,  to  pointa  on  tbo  Missouri,  Kansas  &  Tex.ia  TIailroad. 
Tte  openings  near  Lcavviiwurlli  are  now  suppiymg  tliis  and 
neighborini;  cities.  On  the  Ix'avenworth,  l^wrcncc  &  <j»1- 
reatoii  liailroad,  near  Ottawa,  Franklin  County,  there  are  work- 
lUepral-bcds,  and  that  railmad  is  in  a  :ne;iKiii'e  cu|>pliod  from 
tiiim.  Opening*  have  aUo  been  made  at  other  points.  Mining 
iiofeonnie  in  its  infancy  in  Kansiis.  The  whole  attention  of 
thep.i&t  few  rcnrs  lias  been  given  to  tanning,  and  niugt  of  the 
luge  townit  owe  their  growth  to  the  fact  ttiat  their  jMntion 
makes  them  supply  centres  and  di»t.ribulors  or  maita  of  com- 
merce, 
Tvunty-two  diiitinet  and  separate  beds  of  coal  li.ive  been 
Many  of  those  arc  thin,  and  but  ol'  little  practical 
10  of  them  miigu  from  oiui  ruaoven  feet  in  thickncsa 
■  doineMic  and  laantifitcturing  purposea.  In  [!)!.-( State, 
I  it  in  Misaonri,  tho  thitkost  bods  are  found  nenr  Uio  base 
coal-nicasnroii.  They  cn»p  out  nm(<l  plainly  and  abun- 
•Jsntly  in  tin?  >irtuthern  portion  of  the  State  ;  wbile  at  Leaven- 
worth, the  coal-alialt  was  sunk  i tiO  feet  before  tlioy  were  rciehed. 
■'onie  iiidividunl  beiU  of  fonl  Rri>  fiiimd  wliii-h  thin  out  toward 
^norlliwest,  and  others  entirely  disappear  in  that  direction, 
Three  at  the  beds  that  appcnr  in  Southern  Kansiu  wero  isntirely 
ibsent  in  the  Ijjavcnworth  openinpii,  and  most  of  the  others 
uned  out  to<;ne-liaU'  or  thrcc-fuurths  thvir  original  thick- 
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nCKfl.  This  incmse  of  carboDocDOiis  dcpoeiu  toward  tlio  soaUi* 
eni  part  of  the  State  pointii  in  tliat  din-ctiou  fur  llic-  lullvat  du- 
vclopmvut  of  tho  Kiuint  co«l-lieldt>.  Thv  thick  Iwtl  ktiuwu  in 
tlie  Misfwnri  Valley  as  the  **  Booarille  bed"  is  traced  u  k  wor 
tiunution  in  KaniiaE.  In  tlio  Ll-uvcuwofUi  coal-minos^  7(K)  feat 
K'luw  lliu  HUrfnov,  it«  grc»tcat  tl>ii.'kiii;»«  i«  S8  isdica,  Hud  tbina 
out  to  S2  inches.  At  Fort  Scott  tho  surtice  wan  penetrated  I& 
two  inetanocs,  by  borinps,  to  tho  depth  of  SW  feet  .ind  over,  and 
eacJi  time  paued  through  seven  or  eight  fvet  of  coul.  A  ebaft 
VA6  mined  two  miles  from  that  town,  and  covering  tli«  distaoa 
of  tlio  borinps  ^'-i'  °*>  conl  was  found.  South  of  Fort  SisAt, 
the  "  Boonvilic  lietl"  h  from  live  to  sevtin  feot  thick.  It  it 
found  that  Eaetcm  Kanans  baa  an  area  of  17,000  square  milci 
iindvrhiid  with  con) ;  and  prubably  a  like  area  in  Wcfltcm  Kaa- 
Baa,  replete  with  lignite  or  brown  t-oal. 

C.  C.  HutchinioD,  in  his  "  Keaources  of  Kamaa,"  rcporia 
UiAt  In  tlio  sLaft  nt  Leavenworth,  nt  tlio  depth  of  710  fc«t,  an  ex- 
cellent quality  of  coal  was  found,  the  bed  varying  from  29  to 
28  inch«8  in  thickness,  avenging  S5  inches.  This  mine  has  an 
exoellent  8l«am-c»gine,  and  good  fadlitiea  for  delivering  coaL 
It  it  propoiied  to  sink  the  abaft  to  a  greater  doptli,  aa  it  ia  b*- 
lievctl  that  n  vein  three  feet  in  thicioiess  can  bo  rondiod  at  a 
depth  of  1,00U  feet  Ibom  thv  Kiirfuoe.  One  of  the  upper  coal- 
Tcini,  miioli  inferior  in  quality  to  tho  bIixIVcoaI  mentioned,  waa 
formerly  worked  a  few  milos  distant  from  Leavenworth,  and 
other  veins  have  bix-n  workod  in  Ni'irlhcni  Kaiisoe. 

Tlte  coala  of  tlie  upper  strata  whii-h  are  most  worked  am  in 
Osage  and  Franklin  Counties.  The  wcatem  portion  of  tho  lat* 
t«r  county,  an<l  porfaapa  the  ontite  auriiice  of  tlie  formw,  with 
portion*  of  tlie  adjoining  countica,  are  occupii-d  by  wins  sltow- 
ing  ihemGelvee  in  many  pbces,  and  evciywhere  within  a  few 
feet  of  thi^  iiurl<ice.  There  ia  one  eompany  in  FmnkUo  County, 
■od  four  or  tiTe  in  Osage  Ooonty',  that  deliver  coal  on  tho  imtl- 
Toaiia.  The  minoa  in  thou  two  countica  iliow  about  33  to  2S 
jnehca  of  noHd  coal.  It  is  aold  throughout  the  counties,  at  the 
the  mines,  for  from  15  to  2U  cents  per  busbol  of  SO  ponndi.. 

Mining  is  proaecutcd  extcnaively  by  organiaed  oompaniea  In 
Bourbon  County,  near  Fort  Scott,  and  in  Cra«-fiJn},  Clicnikee, 
KeoaliO)  aud  Lubctto  Cuimtice.    The  vcitu  that  are  wurkvd 
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this  r^on  range  from  two  to  fonr  feet  in  thickness,  and  aro 
but  a  few  feet  below  the  mirfuce.  Coal  h  fotiiit)  in  workiiblo 
Tcins  in  cverj*  county  thron^toiit  the  coal-formation,  bat  ap- 
proved methods  of  exploring  and  opening  thcBe  veins  have  boon 
omplojed  in  but  fow  instnnoc* ;  very  little,  indeed,  i.4  known,  an 
yet,  of  the  rcKourcea  of  the  State  in  tliia  regard,  and  discovcriea 
are  ronatantly  being  nude. 

Tho  Kansas  coal,  of  whii-li  wc  have  been  speakings,  la  bitu< 
ntinoiiA  coal,  aod  of  a  Hii[>erior  quality.  Tliere  is  consider- 
ftble  liiatre  to  ita  broken  cdgos,  and  it  doea  not  cniinblo  to  dust 
by  handling  and  tlii])piRj^,  aa  doe^  much  of  the  c-oal  in  other 
Western  States.  It  io  Uiied  upon  all  the  i-^ilrofids,  both  for 
locomotive  and  machine  eliopa.  It  is  also  extensively  used  for 
domestic  purpoftcs,  and  nnirersally  by  b1avk»n)ith».  It  is  t>in- 
gnlariy  free  from  sulpbar,and  bums  with  tlio  clear,  white  HaoiQ 
of  Pittsburg  coal. 

Thora  ia  t  species  of  coal  in  the  westiTn  portion  of  Kansas 
elaaaed  as  lignite.  This  ia  a  distinction  without  an  apparent 
diffcrcn<-e  to  the  ordinary  observer,  between  the  best  epocimens 
of  it  and  the  common  bituminous  varieties.  It  is  a  lighter  coal, 
containing  more  ga^ous  matter  and  leia  carbon.  Uonvrolly, 
the  proportion  of  fixed  carbon  is  so  small  that  it  is  not  suitable 
for  smithing,  but  it  answcra  well  for  hcatiug  purposes.  From 
rooont  discoveries,  it  seems  to  have  a  wide  distribution, and  will 
play  an  important  part  in  the  scttlemoDt  of  tliat  region.  Little 
is  really  known  about  the  mineral  deposits  of  Western  Kimsas, 
as  the  Stato  geological  surveys  have  not  extended  so  fiir,  but 
there  ta  evidence  that  among  ita  abundant  sources  of  wealth  we 
must  reckon  the  conlorIi^niti.MU>|>o»it«aH  not  the  least  valuable. 

Tho  following  very  T.tliiable  information  in  regard  to  the 
prodaction  of  ooal  in  Kansas  jn  18T1,  and  as  to  the  relative 
Vftluoof  tliat  prodiicoi]  iu  dilfcrent  localities,  lios  been  kindly 
ftiralahcd  by  A.  B.  Garwin,  tho  (raneral  Fuel  Agent  of  tlic 
Kansas  Pacific  Railroad,  by  {wrmission  of  J,  E.  Bowen,  Esq.,  tlie 
GonenO  SuperintendpnI.  The  lignite  mentioned  as  baring 
been  obtained  from  Carbon  and  Kock  Springs  mines,  in  Wy- 
oming Tcrritoiy,  and  the  Qolden  City  and  Erie  mines  in  Colo- 
tido.  Is  hero  given  to  make  the  statement  complete  as  to  the 
Kanau  Pacific  Railroad : 
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"III  addition  to  tbcabovtf,  the  Kftneiis Pacific Raili-o.vl  Irtiu- 
ported  fur  individuaU  l!t,(lHi  tons  received  «t  tlie  fuUowiug  ttt 
tions:  Stale  line,  1,844;  Leavenworth,  1,076 ;  Topeka,  2,I<8; 
Jnnction  Cit_v,  143 ;  Solomon,  33 ;  Salina,  II ;  Wilson's,  1?; 
Elli*,  7  J  and  Denver,  357. 

"  or  tlic  cumI  used  hy  this  railroad  company,  tlie  3,075  tool 
received  &t  Wilson's  (239  mili-s  west  from  here '),  South  Godfrey, 
569  miles  distant,  73  miles  east  of  Denver,  arc  all  tluit  hnvo  \xsat 
received  from  along  the  lino  of  our  road.  This  coal  waB  obtained 
for  the  purpose  of  testing  its  valuu  as  a  locomotivL-lnel,  mil 
proved  wortideas.  Xo  serviceable  coal  bait  ng  yet  been  devel- 
oped on  this  road.  The  coal  from  Fort  Scott,  104  miles  sootli 
of  Kansas  City,  is  what  is  fttniiliurly  known  as  the  Port  Scott 
•rusty,'  or  *  brown'  coal,  and  in  un<jue»tionnbly  tbc  IxW  for 
loeoinolivca  and  smithing  to  which  we  have  aciccss.  The  Rod 
S[tr!ng  C^rfil,  from  Wyoming  Territory,  is  probiibly  superior  f*r 
locomotives.  The  Fort  Scott  coal  oecnrs  within  a  few  fei't  of 
the  surface  of  the  ground,  and  ia  obtained  by  '  stripping.'  It 
containft  but  little  slnte  or  fiu1[ihur, 

'*  The  I-eavenworth  coal,  mined  through  «  *hnft  71"  foot  b 
<lepth,  is  the  second  in  qnality,  in  general  use.     Its  only  objto- 
tionuhle  featnro  is  the  large  proportion  of  sulphur,  or  iron 
rites,  it  coiitaiDi. 

<  Kniuu  Gh;. 


"TliAt  from  Coalfield,  Cherokee  CutintT-,  140  m\k*  Bonth  of 
KniiKiH  City,  itnil  Oiiw*;^  and  Chctnjia,  in  Labette  (.'oiiiit^,  IT*'^ 
miles  sonlheaal  of  Junction  City,  Kansas,  Eecnis  to  rank  next  in 
qnnlity.  U  m  strong  in  body,  tniike*  an  intiMisclr  liot  lire,  and 
atcattu  woll.  It  'olinkcfrs'  badly,  and  makes  sad  bavoc  with 
fire-ltoxes  and  grat«e.  It  is  quite  extensively  ti«ed  u  a  gSfr«OA), 
nnder  tbo  nsiuo  of  Cberokcc  Next  in  rank  wc  will  place  tlie 
CArbondale,  more  fniiiiliarly  known  as  tbe  Oeage  coal,  occupy- 
ing from  18  to  40  miles  soutliwcBl  of  Tupeka,  It  is  not  a* 
strong  ■»  citbvr  of  tliosu  pruvtously  mentioned,  but  lioa  tlie 
advantage  of  b^-ing  comparatively  free  from  elate  and  sulphur. 

"  Tlie  eual  from  Golden  City,  and  Eric,  Colorado,  comes  from 
the  bountiful  de{>OjilH  at  the  bOKC  of  the  Rocky  Mountains.  It 
iaquilo  free  fmm  impurities,  and  bums  freely  and  rapidly.  It 
crumbles  or  filiicks  very  quickly  on  exposure  to  llic  air  and  tlie 
»in,  and  for  this  rca«on  it  i«  jila^-cd  latt  in  the  list  of  desirablo 
ooaIk.  From  TkllAsouri  wo  receive  enal  of  considomble  impurity 
and  liglit  in  limly.  It  crumbles  rapidly,  and  is  only  nsed  by 
this  company  in  times  of  senrcity,  when  morv  desirable  qualitioe 
an-  not  to  b*'  bad," 

The  Unitwl  States  census  of  1870  reports  32,9.t8  tons  of 
coal  116  Ilio  production  of  Kansas  for  the  previous  year,  of  which 
S0,6:t5  tons  wore  from  Osage  County. 

Ijiffnite. — The  existence  of  tbick  beds  of  good  brown  coal, 
orer  a  large  area  in  Western  Kansas,  Itos  been  ascertained. 
TIie»o  liedii  cropuut  on  the  Smoky  Hill  from  Cedar  BItills,  some 
25  or  30  miles  from  Saliiia,  in  Saline  County,  weatward.  In 
thtcknesH  they  range  (Vom  tlircc  to  seven  feet,  and  tbey  extend 
»  long  wHv  up  Smoky  Mill,  and  probably  beyond  the  western 
boundary  of  the  State. 

Tbe  Iinportanee  of  these  vnet  beds  of  foel  along  the  valley 
of  the  Smoky  Hill,  in  Ci^ntrnl  Wc.*teni  Kansas,  can  scarcely  bo 
eetimatcil.  Without  ihcm,  tins  beautiful  and  fertile  valley,  des- 
tined to  be  the  great  line  of  travel  to  tbe  Mountain  States,  would 
be  but  sparsely  populated.  Bnt,  with  tlii»  nbunditnt  sttj'ply  of 
fiiel,  towns  .■>nd  viiliigcs  will  spring  up,  surrounded  by  llonrisliing 
oommunitleA,  whose  Mirplus  products  will  supply  the  mining 
poptdatioa  in  the  Mountain  States. 
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TuK  wnl-mcasurM  of  tlio  L'nitcd  St»tc«  nppMr  to  be  di 
Into  three  tiiembeni  by  two  ditTcrcnt  and  tliiok  strata  of 
Btone,  the  Mabonuii;  Bandstone  and  tlie  miUstoQO  grit.  Tbt 
upper  inctiibcr  i«  iiiidertAiM  by  the  Hahoainf;  sandstone,  wliii^ 
ia  sometimes  conglontcritic  in  iu  npi>cr  part.  Tbis  member. 
400  to  50O  feet  in  Uiicknoss,  contnins  in  Pennsylvania  the  grail 
Pittsburg  bod  lu  ita  lowest  oonl'flcnm,  witb  tli*  Barren  Mmcuni 
below  it.  Thfi  Accond  member  in  the  d««cending  order,  of  aboal 
the  same  thickness  an  the  former,  lies  between  tlie  Mahoning 
undstoue  and  the  milletouc  f^rit  sorice,  or  congloioomto  rorms- 
tion,  and  oontain»  also  from  four  to  aix  workable  rtrata  of  eaii, 
two  of  which  are  genernUy  from  four  to  eix  feet  thick. 

The  milUtonc  grit,  a  variable  formation,  coneiduring  eitbir 
the  tliicknesa  or  the  nature  of  its  strata,  lian  been  considered  ai 
the  base  of  the  true  coal-measures ;  and  the  coal-bairing  etnu 
underlying  it  linrc  been  oAmod  by  some  geologists  the  Ftlw 
Ooal-measareB.  But  (he  fossil  plants  found  in  it  prove  tliat  it 
i»  *  true  mombor  of  tlie  cual-formalioug,  and  in  some  oonulla 
it  I'oiitaina  two  or  three  beds  of  coal  wbich  aui  bo  profitsbljr 
woi'ljcd. 

All  tlic  coal-beds  of  Arkan«a«appQflr  tolwlong  totlits  lowttJ 
member  of  tlie  ooal-forroations  underlying  tlic  iiiUUtone  grik 
All  the  hills  or  monntaiiie,  at  the  bnse  of  wliidt  coal-strata  hivs 
been  found  in  Arkansas,  are  formed  of  slioles,  or  rarions  kind* 
of  sandtttones,  all  bclonfpng  to  the  conglomerate  series,  ttUA 
resell  here  a  great  iliicknees.  On  tlic  top  of  the  highest  moeo- 
tains  her  gcolo^&t«  have  toiled  to  discover  a  trace  of  the  coal,  or 
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'  ^ite  other  mesEures  which  follow  the  millstone  grit  id  the 
fdiug  order.     The  iiiilktuim  grit.  a»  well  a*  the  underlying 
incur  the  western  limit  of  the  coal-basin,  takes,  appsrentlr,  a 
U  derelopinent.     Moreover,  the  extranrdiitary  horizoiitiility 
r**  thc^ological  meaeiires  in  Western  Arkansas  causes  an  ex- 
llai(j?e  diKtribntioD  of  the  etrata  cont»iuiug  the  coal,  eitlicr  neat  j 
!  Bnrfnt«,  or  at  a  depth  where  the  combustible  material  may 
I  cwilr  reached. 

D.  D.  Owen,  in  his  geological  Bwrvey  of  Northern  Arkanetis,  j 
ticed  with  etirprisc  the  v»*t  extent,  both  vertically  and  napor- 
ficiiHr,  of  the  millstone  grit  and  the  associated  shales.     There 
"Bre  eight  whole  counties  that  were  then  known  to  be  almost  j 
taiJnily  occupied  by  this  formation,  bo>(idcs  a  ]&v}^  )K>rtJou  of 
iix  other  counties.     Another  tact  with  which  he  was  strongly 
inpressed  was,  the  immense  quantity  of  silex  in  the  shape  of 
dwl,  bnhrstone,  and  chalcedonix  Hint,  irregulnrly  mixed  and 
B(g(«gated  among  the  other  rockj^  enpecially  the  liinostones,  or 
diSitred  as  c|nartx,  in  veins  among  the  sandstones.     He  reporta  j 
that  he  had  travelled  for  days  and  weeks  upon  these  silicious 
fonnationH,  both  among  the  rocks  of  Hub-carboniferoun  uud  lower 
Sihirian  date.  "I 

Coal  has  been  found  and  surveyed  in  IS  counties  in  Ar^ 
kiMU,  and  just  in  those  that  are  farthest  from  the  great  coal- 
buins  ea«t  of  the  Mississippi.    The  combustible  mineral  becomes 
(tin  more  valuable,  from  its  situation  along  and  on  both  sidesj 
of  the  Arkansas  Kiver.    The  counties  of  Washington,  Crawford,  1 
S<liiistian,  Franklin,  Scott,  Johnson,  Yell,  Pope,  Perry,  Con- 
«iT,  TiVliitc,  and  Pulaski,  are  all  of  them  situated  almost  entirely 
R>  iKe  oo«l-biL«in  of  Arkanea«,  and  its  productive  stntta  may  yet 
b*  extended  into  the  adjoining  counties.    Tlio  Held  contains,  in 
1^  V^  square  miles. 

B  Two  beda  of  coal  have  been  found  in  Arkansas,  but  the  low- 
Btt  aaly  as  yet  hft«  been  found  of  workable  thickness.  The  sub- 
pitoQifcroua  measures  generally  underlie  it  at  a  sliort  distance, 
■Pad  DO  vm\  c4tn  be  expected  to  be  found  in  them.  The  coal 
Viui  nnderlie,  at  ft  diilance  of  50  to  1 00  feet,  a  bed  of  red  for- 
^■■UMtfky,  or  rmt  earth,  which  is  easily  dir<titigitishod  wher- 
H  Vll*^^  *^8  Tmbral  red  shale  of  Pennsylvania. 

H  ^■kffikMt  coal  AS  yet  secu,  in  Arkansas,  is  the 
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Spsdm  coal,  in  Johoaon  OonQty.    It  ia  a  s«ini-Rntlindtci, 

richer  in  tiseil  carbon  than  the  Zoibc'e  Kun  iwil,  ul'  (hi?  KtuaiiM 
kin  nnl-fifld  of  Pcnneylviiiiiii,  and  i«  proiiouncit)  hy  l>r.  U»tn 
superior,  for  mnnutActaring  purposes,  to  any  'Western  ooo] 
present  known,  where  durability,  intcnso  heat,  and  rediictio% 
arc  required.  It  crops  out  closu  to  tlio  ArkanHuii  liiver,  tbvi* 
tlic  mouth  of  Spadm  Credc,  and  extends  back  into  the  intfimr 
of  Johnson  Couiitv.  In  some  plat-ps,  near  the  moutli  nf  Sixtiln 
Creek,  the  eoal  id  thruv  and  a  tinlf  foot  tliick,  includinf;  a  tiij 
parting  of  tiirce  iurhett,  and  about  six  inchee  of  bniihy  ociL 
Tlie  same  coal  mops  out  aboTc  the  town  of  Spodm,  on  the  huk 
of  the  Arkamuu  iiivcr,  where  it  is  iiaid  to  bo  four  feet  liikk. 
It  ia  thus  probable  that  tlio  same  coal  will  be  found  all  arousl 
the  countv. 

The  value  of  the  coal-beds  of  a  country  is  necessarily  nk- 
tivc,  and  cannot  be  estimated  hy  the  price  or  the  rainu  of  cttl 
at  another  pkce.  A  coal-bed,  like  that  at  Spadra  Creek,  thm 
and  a  half  feet  thick,  produciug  about  three  feet  of  elran, 
bituininuns  coal,  will  hereafter,  when  the  demand  incmiMS 
give  to  tlie  ownera  profitable  restiltft.  It  is  true  thj|t,iDiJ>- 
kansas,  the  working  of  coal  will  nerer  exinte  such  epecnlatba 
and  em[doy»uch  a  capital  as  in  the  great  eoal-produdng  regictu; 
hut,  from  wliat  in  known  ahont  the  di.iti'ibiition  of  the  mib^oar 
ginmoratt)  conl  in  Arkau«M«,  one  has  tlio  right  to  aasurt  that  br- 
and-by coal  will  he  found,  if  not  in  ver^-  thick  strata,  M  Uul 
abundantly  enough  to  supply  the  wants  of  the  futnro  mimufic- 
turing  cslahltfhmentit  of  the  country. 

The  foasil  plants  prove  that  the  true  coal-measures  dtteeai 
as  low  as  the  eub-cnrbonifcraus  limestones,  and  even  to  th* 
second  bed  of  the  ArdiimedcA  liuiustoae.  Not  much  coal  it 
fonnd  tliere,  it  is  true,  but  it  is  the  beginning,  the  inlano;  (f 
the  e]>OFli  which,  iis  at  the  time  of  its  decrepitude,  and  near  H* 
end,  has  tlie  strata  of  cowbuistihle  matter  scarcely  formodiSoi' 
thin. 

The  seams  of  eoal  found  at  various  other  places  on  both  iUm 
of  the  Arkansas  !Uiver  arc  reported  at  nbout  10  inches  or  a  bok 
tliick.  Bat  at  the  Jenny  Lind  prairie,  in  SebaaUan  Coun^i 
tlic  oOial  is  four  and  a  linlf  feet  thick,  and  has  two  I'tar  ]iMliBg< 
of  about  one  inch  each.    But  the  top  coal,  for  nboul  on<.i  ioiA  o^ 
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Itclcnesa,  in  a  sbal;  or  bra»tiy  i^oal  of  IJttIc  vnluu  *&  a  oom- 
It  looks  like  A  brittle,  bWk  iihale,  intermixed  with 
HipnaG  of  coAl-niatter,  and  full  of  broken  renuuns  of  plants 
Bfeult  to  detenntuo. 

There  is  another  locality  where  the  coal<be<l  in  Sebastian 

ntv,  three  and  ft  half  feet  thick,  is  overbid  like  the  la&t  by  half 

:  of  brash  coal.    These  two  bftuks,  (.■oni;>arod  witli  the  tluck- 

rof  the  ^mu  strata  in  Crawford  and  Washington  CountioK, 

i,  per)m]>e^  indicate  a  progressive  increase  in  the  develop- 

I  of  the  eab-oong^lomcratu  ooal  toward  the  »outh. 

The  coal-scani  in  the  Aoutliem  part  of  Franklin  and  Johnson 

I  CtnBtieadoe^  not  appear  to  esceed  two  feet  in  thicknese.  Along 

I  Beiriy  tlie  whole  couive  of  PctJt  Jvan  Mountain,  in  Perry  and 

Ydl  Cnnnlies,  n  cenin.  of  ooal  can  ho  traced  usaally  from  one 

(rat  to  ir>  inehee  thick,  occupying  a  position  about  100  feet 

'  Acm  the  base  of  the  mountain. 

In  the  higher  ranges,  for  instance,  in  the  Magazine  Moun- 

^wtjCo.il  of  about  the  same  thickness  has  been  detected  upward 

^fkfi  fi>et  above  the  level  of  the  fiinns  iti  the  plutiis  below  tho 

'  monntiiiii ;  whether  tluH  is  tlie  same,  or  a  diatinct  bed  trf"  ooal, 

liu  Dot  been  ascertained. 

h  Conway  County  the  coal  is  tVoni  four  to  SO  inches  tliick. 
The  following  analynea  are  given  of  Arkansas  coals : 


y 

Junr 

liOOg**- 

TtdCs. 

C»r*a. 
H  laoBu. 

Onwftitd 
Co.    1  RmL 

Spain 

'»*t 

1.4CI 
USA 

a&it 

1^ 

3.S0 
in.JO 
84.10 

1,40 

8.00 
11.40 
80.« 

0.SO 

3.00 

7.7B 

88.79 

I.S0 

l.OU 
10.20 
!IO.SU 

8.00 

as 

7.9 

86.6 

Tbeee  analyses,  Dr.  Owen  says,  prove  the  eoal  to  be  semi- 
Wnainons,  like  wme  of  the  coal  in  Georjje's  Creek  Valley, 
^u...i .  ■,...,  Jq  fact,  theee  coals  contain  more  carbon,  and 
^mui-anthracite.     Beiugiar  richer  in  fi-ted  ear- 
ala  in  the  Western  States,  tJiey  are  there* 
able  in  tlie  lire  with  proper  access  of 
•it-imthmcite  or  Homi-bituiutnoiLS  coal 
-i:ij.  as  the  formation  ia  level  and 
vidence  of  mctamorphism  or 
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tdiango  by  Jntcnml  heat.  There  ia,  howeriT,  rock  of  na 
Igneous  origin,  60  inilflB  goutli  of  Johueou  Cotmtv,  in  ft 
Springs  Comity.  Tbo  igitoou*  ixxJui  «re  no  doubt  ticur  i-nuoj 
to  Ute  8tirfnc«  to  have  excited  iiD  tgneoiie  acUon,  niit)  lit  bi 
expelled  the  gmtor  portion  of  the  gXDvoiut  luuttur.  The  iMxuJi; 
fi»ttiro<]  KtniLiurc  of  the  !S[>a<lra  coal  farora  the  idea  ilM  i 
rolntile  matter  was  expelled  not  onlj  by  prolonge<l  chviiii 
action,  but  by  heat  vrhich  csueiM  ■&  cxiicusion  of  the  jisitidi] 
and  that  »evcntig  the  cual  gives  it  a  friable  tuudeD<;y,  anil 
peculiar  subdivision  into  cuboidfll  lumps. 

Indian  TRBmronr.— -It  will  have  been  noticed  that  then* 
field  of  Kansas  eridently  extends  over  the  north  line,  aixl  tiu 
of  ArkaoMw  over  the  cei^t  Uno,  of  tlic  territory  occupied  bT  lit 
Indian  tribes  who  were  reniovod  west  of  the  Missite<ippi  lUte. 
The  coal-tiuld  of  Texas  also  a])proa<ibe6  the  sontli  line  of  tJut 
territory.  All  these  £ftc-ts  indicate  the  exietuuce  of  iinjMrtaet 
fields  of  coal  of  which  nothing  is  biown  in  tluit  heauliful  iMO- 
try.  Tbo  coal  of  Arkansas  and  Texas,  too,  although  tho  bcdi 
ant  not  hu'ge,  is  of  unusually  good  <|iL»li^  for  weatem  coiL 
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tlic  Ktiporte  of  tlie  Uait)^  SUtee  Explorationg  for  the 
Itailmatt,  DCiir  tlie  32d  parallel  of  latitude,  Prof. 
inilttin  P.  Blake  roports  Uiat  a  number  of  scame  of  bitumi- 
hnsoool,  vaniiiji  in  thtckncKs  from  two  to  four  feet,  bavo  been 
tfCBtd  along  the  BraioB  River,  and  the  coal  is  made  use  of  at 
Fm  Belkuap,  in  Youii^  Countj,  in  tbc  nurtbwostcni  part  of 
TusE.  Dr.  Sbmnard  also  atatca  that  the  cbaraderiittic  fot^eil 
fimuof  tiie  CarboniferouB  era  liAre  been  found  with  this  coal, 
lad  coRsidcra  the  age  of  the  fonuation  c8tnblJ»bed.  Fos«i]»  ob- 
tained from  the  carboniferous  limestone  remove  all  doubt  of 
1U  Oarboniferous  age  of  these  deposits. 

It  M  iiHMt  probable  tliat  this  coal-dcpocit  is  of  great  extent, 
nderl^ng  a  bro«d  area  in  Texas,  and  extending  into  Xew 
Kcxico.  The  coal  \s  Kiid  to  bo  of  a  fair  quality,  and  bnma 
Mt,  learing  a  white  or  gray  n«b,  and  doc«  not  caii«c  any 
tnmiile  in  slagging.  The  eoal-seam  is  four  and  a  half  feet 
Qock,  in  horizontal,  and  divided  in  the  middle  by  a  tliiu  layer  of 
ditt,  from  one  to  four  inches  thick.  It  has  been  in  use  at  Fort 
Bdbsp  for  a  long  time,  and  extensive  excavations  were  made 
>»to  it  in  the  bank.  It  is  found  at  many  places  along  the  bluff 
wib  of  the  river,  where  it  has  been  opened  into,  and  good  coal 
••kw  out  The  coal-seam  was  also  found  three-quarters  of  a 
•uiie  6om  the  fort,  at  a  depth  of  60  feet,  in  sinking  a  well.  The 
«>tl  >t  Fort  Belknap  can  be  t&ken  out  in  large  blocks  and 
*"•■«,  but  when  exposed  to  the  air  they  fall  to  pieces. 

B.  F.  Shumard,  in  iiis  tirst  geologiea!  report  of  Texas,  pub- 
™*1  ia  1859,  says  the  area  of  this  coal-field  may  be  rwisonaUy 
^"tiiuted  at  from  4,000  to  S,000  square  miles.     From  Fort 
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Belkoftp  it  extends  iininU'miptiidly  MuthoutwNrdly  to  Patrid 
Oreelc,  in  tlio  touthn-ox  pan  of  Parlccr  Cotmtv,  tnoru  Uuui 
100  mil<>«,  wcAtwardly  about  40  miles,  and  souUiwostw&niiji 
bojond  Camp  Colorado,  in  Oallahan  County,  100  miks.  J^ 
trace  of  it  can  b«  ec«ii  in  n  nortliuni  direction  niorc  tluui 
or  fiiglit  mites  from  Fort  Bclkiisp,  bnt  it  iii  higlUj  pnibctUe 
that  it  reaches  in  tlint  diructjon  into  Arclior,  Baylor,  and  Otj 
Couuties.  It  ill  probably  tUe  same  t'onnntion  that  is  dcveUifOJ 
in  San  Saba  and  tom^  of  thu  cuuutiijs  ai^aocnt  on  the  ColanyW 
Bivcr  nearly  south  of  Fort  Jtelknap. 

Tlie  strata  rotnposing  the  coal-mesaares  of  Texaa  have  t 
thiduiess  efttimat(.-d  at  not  lets  than  300  foot,  coDtaining  fucili 
ebaraetcristic  of  the  ooal-meaHuree  of  Misdouri,  Iowa,  nilnab, 
and  Kentucky,  and  tbo  coal  produced  !b  of  tlig  same  gcafnl 
chAractcr.  In  Young  County,  in  wliicb  E-'ort  Bulknap  is  lito* 
ated,  and  Bucliannn  County,  south  of  it,  and  iu  Palo  FiasiK 
adjoining  it  on  tbo  cast,  outcrops  of  coal  appear  at  a  numte 
of  pointii.  Mr.  Shumard  gircs  an  analysiit  t>y  t>r,  Kidddl  «f 
ooal  from  a  three-and-s-half-foet  seam  on  'VVniiiikcy  Creek,  tn 
miles  north  of  Fort  Selknap,  shoning  moisture,  at  i^Ifi", '.ft 
other  rolatilu  niatl«r  36.3,  lixcd  i^rbon  59.8,  and  aahw  iAK 
Other  lutinples  of  co*l  from  Denton  County,  diroctjy  coat  <i 
Fort  Ikllcnap,  are  olsewhere  reported  as  yielding  34],  of  rolatih 
mattur,  61.  of  carbon,  and  S.  of  ashw,  and  other  siitnplee  turn 
BurleeoD  Connty,  noar  Washington,  Texas,  aro  reported  ■• 
yielding  23,  of  volatile  matter,  75.  of  carhon,  and  3.  of  ailiei. 

S.  B.  Buckley,  iti  hU  ro[)ort  in  1860,  says  there  aro  from  tv» 
to  four  seams  of  coal  at  Fort  Belknap,  and  about  six  inilrt 
north  of  that  pUoo  is  a  hod  of  coal  five  feet  tliidc.  He  Je- 
scribcA  the  country  as  undulating,  with  hilie  from  100  to  ^fi 
foot  high,  with  goutle  slopes.  The  bUoksiuitlis  of  the  wannT 
aay  it  is  a  good  quality  of  biluniiaous  coal,  and  little  if«.' 
different  from  the  coal  of  the  We*tcm  ooal-floldH  in  Olii), 
LUinoU,  and  Kentucky.  Besides  the  coal-aroa  juat  dcitcn'btd,  it 
ifi  highly  probable  that  productive  ooAl-beds  will  be  disconsfti 
iu  thi-  oxtremo  western  portion  of  Texas.  Fossils  of  Uiooo^ 
measure*  have  been  found  in  the  Hnoco  Hountaius,  and  owl 
is  reported  to  have  been  found  in  EI  Paso  Coimty. 

Connected  with  the  tertiary  formnlion,  which  oooapiM « <^ 
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bfi  oaMcrn  and  miilHIv  jiortlons  of  Toxiu,  nrc  exUndTo 
lirown  ooal  or  lignite,  which  luav  hecomo  of  (j^reat  ser- 
thu  public.  Prut*.  Shumuril'g  tlL-tiiilud  cxHiiiiiiutitine 
li  County  «how  that  a  Ur^  ]>ortio»  of  this  voatity  \» 
m  bv  iloposits  of  this  materi»l,  expoi^itres  of  >v-hi<-ii  occur 
tot  inHiiy  locslitiee,  tho  \>od&  varying  from  six  tiichvo  to 
■t  in  titicikucee.  At  .1  nuiulwr  of  lomliticii  the  lifrnito 
rto  1>e  of  good  quality,  and  acUi>ted  to  the  ordinnrv  piir^ 
r  t'uol.  It  Taries  greatly  in  character  in  dUIeront  evc- 
f  tlic  county,  somo  )q>ocInien8  oxldbiting  tho  woody 
Bli  tolerable  diatini-tness,  while  others  show  no  traoes  of 
(etruL-lure,  bi'ing  dtill,  ebinitig-bladc,  and  very  compact 

ti  County  is  in  the  northeafltem  part  of  the  State. 
p  eeama  of  lig;nite,  of  more  or  leea  value,  have  also  bren 
tad  by  the  geological  corps  in  tho  noigbboring  counties 
fi'son  iind  Cas«.  In  the  northcfli>t  comer  of  the  latter, 
to  comer  of  the  States  of  Arlcansas  and  Ix>iiifiiana,  nt 
^1  Bluff,  thoro  in  a  bed  of  li;^ite  ton  feet  thick,  which 
Ew  the  bituminous  coal  of  Fort  Belknap  both  In  clicmi- 
iposicion  and  oxtomal  character.  Grayson  Comity,  on 
I  Rivor,  tho  north  lino  of  the  StAt«,  is  also  mentioned 
nining  lignite.  .\i)other  region  of  the  State  on  the 
I  Kivcr,  south  and  southeast  of  Austin,  produces  lignite, 
counties  of  Bastrop,  Fayt-ttc,  Caldwell,  nnd  Uuada- 


iBiiokley,  in  the  report  before  referred  to,  mentions  beds 

which  he  measured  near  Bastrop,  whit-h  were  tiro 

'  are  also  quite  common  in  Fayette  ('ounty  and 

,and  Milan,  00  the  Brazos  River,  and  in  some 

lOUtioa  on  the  Triuity  River  and  on  the  Bed  River,  in 

lora  part  of  the  State.    Some  of  iJio  bcd»  are  so  thick 

D  good  a  tonality  aa  to  be  valnablo  for  fuel. 

of  lignite  or  Tertiary  coal  are  found  at  many  other 

Texas.    A  bed  four  feet  thick  ii^  fotmd  on  the  Colorado 

Bastrop,  beneath  a  layer  of  Eocene  fossils.    It  also 

the  Brazos,  at  tho  month  of  the  littlu  Brazos.  These 

arc,  however,  nearly  2<"iri  niilet"  distant    from    Fort 

Hn<),  Ijcingof  a  different  age,  have  no  oonnectiun  with 
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the  deposits  at  tliftt  plucc.    It  stlds  to  the  imporiaoce  of 
Fort  Kulknap  coal  tlint  none  luia  been  fonnd  we&t  of  it.  J 

Prof.  Jules  Marcou,  gcolt^ist  of  tlie  Uiiited  States  enrrcrJ 
from  the  mtpntL  of  the  ArkunsM  Kivv^r  to  Pueblo  <lc  Los  Ann 
lc«,  «a^»:  "We  have  not  met  upon  our  route  with  bedx  ofcotlj 
but  the  pr«eeuco  of  the  black  eUte  between  the  mountaiq 
lunestonc  uiid  the  red  clAy  of  Uio  Tria«  indicuttea  the  uxiBteoi 
of  bods  of  coal  on  several  jwintfl  of  tlie  Kocky  Moantuius,  ui' 
indeed,  the  iubabitants  of  Kew  Mexico  poiuted  out  to  me  i 
ecveral  placvft  beds  of  bitumiuuus  corI,  belonging,  without  ut, 
doubt,  to  the  rocks  of  tlie  coal-measnres."     Later  reMarvhe^ 
however,  indicate  that  Uiey  are  crctaocouis.    Also  Prof  WilliuD 
P.  Itlake,  in  Vu  report  of  the  n^'ology  of  the  routes  in  Califvfnii 
to  connect  with  the  routes  surveyed  near  the  thirty-aecood  and 
thirty-fifth  parallels,  liaye  ttto  gcoloipcal  fonnstion  examined  t^ 
tlie  survey  is  not  itiK'h  m  to  indicate  the  existence  of  mbcnl 
coal  of  the  age  of  the  Carlwniferous. 

But  it  is  unnecoHuj  to  enumerate  localities  where  cosl  hi 
not  been  found,  e«poda1ly  in  8ucli  vast  wildemea  Kfpm, 
whore  coal  and  other  valuable  niiuenils,  if  they  exiat,  can  o^ 
bo  discovered  after  the  oountry  becomes  inhabitod. 


Here  closes  the  history  of  the  Carboniferoua  ooal-fieldi  tt 
America,  except  that  of  Nova  Scotia,  which  will  be  found  ii 
Chapter  XXXIL  The  remaining  two  eastern  oottl-tegieot  U 
be  deaeribcd,  namely,  those  of  Yiiglnia  and  North  Oarobl^ 
arc  of  the  Triaesic  age ;  while  those  in  the  western  part  af  the 
continent  are  (.'relaoeoua  or  Tertiarr.  A  look  hnckwsrd.  itw 
the  vast  fields  of  buried  fuel  through  which  we  have  so  IiBiiiy 
travelled,  will  sati«fy  the  reader  of  the  grealncce  of  our  mbjcrtt 
and  that  this  is  hut  a  hurried  sketch  of  a  picture,  all  the  dclsill 
of  which  would  mjuire  many  Tolomee. 
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<  Tbb  co«]-fie1<l  Dvar  BichinDnd,  iq  Virginia,  is  eituated  in  the 
Rontiea  of  Cbe«t«rfield,  I'owlmtitn,  Heoriix),  tind  Goochiimdy 
tlwat  thirteen  miles  weat  of  the  city  of  Ricbinnnd.  Ixn  1)oiui> 
duiix  an  given  iu  dvUiW  in  W.  B.  Rogers's  State  Geological 
BepM  for  1840.  The  length  of  its  area,  from  its  iiioat  north- 
en  to  its  tnoet  Eouthom  tcrminutioii,  is  about  'Ai.\  miles,  and  its 
ptitctt  bretdtli  about  eight  iiiiIuk.  Tbere  are  several  gmsU 
iitttlTiitg  baiiins  on  the  eiistem  margin  of  tite  tiobl  in  Ch<wter- 
feld  Connty,  and  also  several  small  diverging  branches  near  its 
DDRhern  margin.  K.  C.  Taylor,  in  IsJS,  catimates  tfao  whole 
m  St  IS5  Hquare  niilea.  Nearly  oppodte  to  the  extrenie  north* 
tra  p»rt  of  this  coal-field,  and  Bcparat«i  by  about  three  miles 
of  primary  totic«^  lirt  the  (tiiiall  foal-trnct  Icnown  as  the  Spring- 
iM  ind  Deep  Kan  basin.  It  is  about  two  milea  in  length 
ud  1  <]Qartcr  of  a  mile  in  width,  its  tiioHt  northern  termination 
^^  a  short  distance  aoiith  of  Chickalioniiny  Uiver. 

It  ia  important  to  remark  that,  after  much  investigation  as 
Wpri*  the  true  gcologifjil  cbanitrter  of  tiic«c  coal-bnaius,  Prot 
^^t^en  became  jtati-stietl  that  they  are  of  more  rctcent  pn^diio- 
^oa  than  the  Carboniferous  strata  of  Westeru  Virginia,  and 
"iwt  of  the  European  coiil-meiiBures.  Well-preserved  fotiiula 
l»  IVK  in  the«e  coal-tields,  and  it  was  originally  a  very  perplex- 
•d?  inquiry,  but  some  have  been  procured,  and  various  other 
^  have  •erred  to  illustrate  this  interesting  queetion.     The 
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cool-fieM  of  liichmond,  Virginin,  U  not  lit  prccent  as  impo; 
ne  it  oaix  viut  »»  «  greftt  ooal-prodncing  r^on,  Lut  it  ji: 
many  curious  fenttiree,  and  iii  ii  n-ork  of  tbis  kind  it  la 
aaxj  that  correct  infornintlon  in  regard  to  it  bo  given.  Va 
gfiologii'*)  ]>o«itioii  is  truly  remarlcAble,  sih  it  re[)Of>o«  within  u 
extensive  depreeuon  or  trotigli  of  grimite,  vitli  large  rcldl]iir 
crj'Gtnle.  Oiit«ide  of  the  gntnttc  next  occur  nionttic  rucics  rad 
q»artxo«e  itclilst,  gneiiu,  hornblende,  nlate,  and  other  fitiaatj 
rock».  The  gr»nito  declines  at  a  (jreiit  angle  toward  the  vM 
on  tliu  eastern  mtirgin  of  the  co«l>repiou,  einking  to  on  to- 
known  dejitb  belon'  it,  and  rising  agnin  at  a  gradttiilly-incna^ 
iDg  angle  iu  an  nppoeite  din-ction  toward  the  western  uu^ia. 
The  MM)l-bcd«  crop  out  immodiatcly  over  tbi«  finite  on  lira 
side*,  evidently  conforming  to  the  configuration  of  tliat  nefc. 
It  la  an  interesting  occurrciioo  that  this  coal-deposit  rents  tipM 
granite  without  anj-  interposing  roeki,  vjcccpl  occasionaUy  i 
few  inches  of  ranl-^ale. 

The  wcfticni  onterop  is  oommonly  tomiod  the  upper  aaaty 
and  the  eastern  the  lower  scflm,  but  on  cord^il  oxamination  ibo 
geolo^cal  continnitr  or  conformity  of  tlte  whole  booomn  (W 
apparent  to  leave  room  to  doubt  thiit  it  is  one  ooext«nidv«  ^ 
po«it  filling  up  A  trougli  of  nn<>ertnin  depth  in  the  primtlire  roA. 

So  rapid  is  the  descent  of  this  rack  and  cODSoqucntly  of  tin 
euperincitmbeut  conl-bods,  that  tlio  nanieroiis  oo11ierie«  within 
itA  limits  in  193S,  instead  of  being  distributed,  form  a  duin  itf 
works  mnging  in  a  line  along  the  margin  hoLh  at  the  iHst«ra 
and  webU-rn  outcrops,  seldom  extending  fiirtb(>r  into  tliehiEaa 
tlian  from  a  fourth  to  a  third  of  a  mile.  The  extreme  poinli 
in  a  north-northeast  direction,  where  coal-traoes  cxbt,  M 
about  &'i  miltM*  apart,  that  iit  to  eay,  from  the  AppomaOu 
Siver  to  the  forks  of  tiie  Pamnnkey. 

Tlie  npper  Hcnm,  which  is  also  the  thicJcest,  eontistB  of  the 
beert  quality  of  eoal,  while  the  lower  seam  is  eotnpAratlvoly  in- 
ferior and  depreciated  by  enlphurot  of  iron.  Two  or  thm 
coifll  beds  or  seams  of  vnrlnble  thickness  comprise  from  1) 
to  40  feet.  Commencing  on  the  northcaitt  juirt  of  the  ocal- 
ficld  we  find  the  coul  in  two  seams,  amoonting  together  to  fton 
10  to  IT  feet.  Oa  the  nortliwcet  side  are  two  si!ftin^>> 
Anderson's  or  Qralmm's   pita,  30  feet  asunder,  the  lii^M" 
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being  from  six  to  10  foot,  tlto  lower  tVom  four  to  eight  feel 
thiclc.  These  scsnu  are  Haid  lo  come  togcUior  fiirtltvr  north. 
At  Uic  UiviT  plus  <)n  tliu  &outh  eide  of  Jamee  River,  in  «unio 
«ld  workiagt  at  Uio  depth  of  130  feet,  whs  a  !iO-foot  eeon 
of  K  quality  eiuxl  to  any  in  Virginia,  lliis  work  was  mia- 
jMOdcd  on  account  of  tUu  seam  being  "nipped  out*'  by  the 
granite.  CroaiiDg  botlie  east  tide  of  the  coal-field,  wc  find  eome 
Htaiordinary  eectimia  of  thie  mineral.  Hill's  pit  oontaiiiK  three 
^BnSj  of  Ivv,  six,  and  i5  fix-t.  In  Hid-Luthiau,  or  Wool- 
ridge's  pit,  tlie  coal  in  oue  aeniD  ia  worked  above  SO  feet, 
and  in  pnrta  of  the  same  mine  is  occ;isiouaIIy  mut-h  thicker, 
in  th(-  Miiidcnhosd,  or  Heuth'i)  mine,  Prof.  Taylor  esuinined  a 

(gallery  cut  in  a  Aoltd  seam  of  splendid  coal  not  leas  ttian  ^5 
fot-t  thick.  The  Black  Ileath  fouI,  wliii-L  is  rciwrtcd  the  finest 
<)iulity  in  tlio  diMriot,  iit  40  feet  thick.  In  Hill'tt  three  pita 
the  coal  varies  from  almost  nothing  up  to  iO  feet,  and  tlie 
whole  ^-itm  amounts  to  60  fwt,  including  ^mc  courses  of 
ahale,  llic  Creek  i>it  hsa  one  bed  of  six  feet,  Acpamted  only 
by  a  six-foot  bed  of  slinlo  and  rock  irotn  the  main  bed  of  coal, 
which  is  here  48  loet,  including  two  feet  of  slialo ;  wo  liare 
lierc,  therefore,  an  aggre^te  of  no  les»  than  ^2  feet  of  dear 
QOaL  6o  great  an  aocnmulation  of  bituminous  coal  in  large 
■olid  eeAinK  as  i«  presented  in  theni^  liidiniond  or  ('hi.>«Ierlield 
pita  In  a  highly-intereciling  geological  fai't.  without  a  paralk-l  on 
this  eontineni.  As  may  b«  inferred  from  the  con figti ration  of 
tbia  conl-tield,  the  t\i»i\»  are  ounk  to  deptlni  which  are  regulated 
by  the  dislan.-e  from  tbe  outcrop.  Korth  of  Jamce  Itiver, 
fVillis'a  aliatt  waa  abont  130  feet  dec|t ;  many  othera  were  over 
800  fceL  I'liero  wore  then  twelve  old  sbatls,  ranging  parallel 
with  the  crop  on  the  north  side  of  the  river,  and  within  a  mile. 
Oniltam'a  or  Andenion's  dt.'ep  «hatt  was  4AU  feet.  On  the  eoutli 
uT  Jntries  River  all  the  ehafta  were  from  4iiO  to  50fJ  feet  deep, 
■ad  the  Mid-L()lhian  500  feet,  and  the  working*  carried  to  n 
depth  of  TuO  feet.  Some  of  the  mincH  had  been  on  fire  for 
Mine  time;  Hill'a  Bell  abaO  had  been  buniing  for  lwcntii--tlvu 
jtan.  The  coal  is  of  the  white-aslt  kind,  of  a  cryatallino  struct- 
ure, highly  biluniinoni*,  burns  to  a  coke,  and  fonos  a  hollow 
fire.  Tho  (jiiality  of  eoal  variea  in  most  of  the  mines ;  tlint  of 
Black  JleAtii  had  long  commanded  the  highcet  price  in  the 
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The  perftHe!ii<m  of  tho  lammiB  or  planes  of  fllratificaliQal 
niillim  l\w  txtdj-  of  tlio  ooui  itetlf,  liowover,  is  not  inicmiptKli 
but  Ihcjr  (.-oiitiiiiiw  uf  nnifomt  tliickiieas  pArallvl  to  cadi  odiir, 
And  with  tlto  prevailing  dip  of  the  ooal.  Tlie  proviiiliii{r  A- 
eumetauceH  which  nro (IcTclo}Htil  in  this  rcinurkahle  mxBioftai 
lire  snch  as  would  be  expected  to  attend  tliu  d(;pofi(ion  ofve^ 
table  matter,  or  of  sny  eubtitnnco  in  (act  not  altoj^iW  id  i 
8tnlc  of  fluidity,  yot  cupablc  of  pnlcriiif;  into  and  fiUinj;  op  iSt 
innumerable  inequnlitiee  and  minor  cavities  in  tJie  uriginil 
granilc  bud,  and  of  at  tho  same  lime  maintaining  in  iLe  ]iUik 
of  ilfl  oirnRuporioDiur^hcea  certain  general  parallolisinorimi 
They  tlms  fnrnieb  a  ready  explanation  as  to  the  olhernt 
eiiignlar  irregiilnritiiifi  in  tho  tliickne^aof  the  groat  lower  cod- 
Heani,  fwi  different  fi-ora  the  usual  characleridticw.— ^TayW. 

"  Granite,  gncies,  and  mit-a  siate,  surround  the  Ki^uuid 
co<nl-tiHd  and  form  i  to  bed.  Upon  Ibis  face  of  granite  wudi- 
posited  a  coal-bed  varying  from  10  to  60  feet  in  tbiekiieM,  ^ 
ping  ««at  from  3ii"  to  $IJ°  on  tho  vri»t  eido  of  the  ba^iiL  idI 
dipping  vest  from  30°  to  40°*  on  the  eaflt  aide  of  tliu  hnsin. 

"  The  gooIopiL-al  history  of  t]io  Kichmond  coal-tield  i«  ttalf 
nn<leriitood.  There  waa  once  a  time  when  a  monnUin-nnp 
of  granitoid  rocks  roao  bi^  above  sea-level,  where  Itidiwnd 
and  PelerKbnrg  now  stand;  and  litrotched  away  ui'flbnid 
tliroiigb  Virginia,  Maryland,  and  Soiitbeactom  Pvnn^Tlnnii, 
as  far  as  Tronton,  on  the  Delaware  Itiver.  Toward  tb«  rMlli 
it  rang^  past  Ralvigh  and  Kayottcvillc  to  the  Uahlonega  nun- 
try  of  Georgia.  A  few  rnilcH  farther  we*t,  another  and  hnt 
niouutniii  range  ran  parallel  to  tho  firat,  but  united  villi  itb^ 
fore  reaching  the  Potomac  River.  Tho  valley  between  th«» 
two  ranges  of  mountains  was  everywhere  at  Iwrt  1,tiO0  ft* 
deep,  and  may  have  been  of  twice  that  depth.  Ita  length  M* 
at  least  -iOO  miles,  and  may  have  boon  4(^K>. 

"Wc  know  nothing  about  tho  oondition  of  the  Allnil> 
Ocean  coast  at  that  time  ;  but  we  know  that  the  coal-inetiiatM 
of  Pennsylvania,  West  Virginia,  East  Tennessee.  Ohio.  W 
and  Wtwt  Kentucky,  Illinoin,  Missouri,  Iowa,  and  Kiuiias.bid 
all  been  deposited  to  the  last  and  topmost  layer.  The  ctHoD- 
iferoua  sea  lud  been  drained,  and  its  bi-d  lifted  many  hiindrt^ 
above  tido-Ievcl.    Tho  Eastern  coal-mca8tut«,  wiUi 
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^^^Bas  nticler  ihcm,  in  all  more  tLuu  35,<>O0  twi  tbk-Iv,  had 
tosn  bent  by  luterul  prcitsure  (Iruiii  tlie  slirliikagc  of  the  planet, 
or  {otuc  otlivr  caiuo)  into  lolds,  or  naves,  the  crests  of  which 
mutt  have  been,  i»  Bome  cssvn,  6vq  milca  above  Lho  Ivwl  of  the 

^^  There  ifi  nothiiit;  «tirpmiii^  in  this,  tteoing  that  all  Cvittml 

Qiia  «ttindi>  at  the  present  day  at  about  this  height,  while  its 
•oQtliera  border  for  1,000  miles  in  length  luw  oven  a  higher 
elerslioQ.    The  uplift  ol'  the  «till  loti^cr  belt  of  ihu  Auduft  ix 

^atiier  living  exnmple  of  the  saute  kind. 

^piiFrom  the  Hudson  to  the  Jamce,  tlio  nowly-formed,  aior> 
mom  barrow-shaped  moiiiitaine  Ktret<;bL-d  along  the  eoiintrr, 
«iid  in  the  front  of  them  were  tlie  (by  that  time)  very  anciitnt 
woo tftiu>  ranges  of  granite  and  schist  rocks,  worn  down  already 
tolulf  or  two-thirds  of  their  original  height. 

y^  Erosion  goM  on  in  all  ag«s.  From  the  moment  the  cohI- 
Hares  were  lifted  into  the  &ky,  ice  and  water  began  tlie  long 
till;  of  their  destruction  which  lias  continued  ever  since;  uotil, 
Dov,  in  this  year  of  our  Lord  1871,  no  {Hiiut  of  all  that  vast 
fiioulaya  conl-couiitry  can  be  found  which  meaaurcH  even  4,000 
feet  above  the  sea.  Thousands  of  square  miles  of  country,  once 
oorered  with  4,000  feet  of  (sjal*iiicaMitr<.-ri,  |)uim<.'«s  no  longer  a 
HBglcton  of  coal,  and  have  even  loftt  all  the  formations  under- 
■wiUi  the  coal,  down  to  the  linteBtones  of  the  Silurian  system. 
The  coal-field  once  spread  eastward  a»  far  as  Nowburg,  Eaatou, 
Hading,  Harper's  Ferry,  Lynchburg,  and  Atlanta.  Now, 
notliiog  has  lieen  left  of  it  between  this  liuo  and  the  crest  of 
llKADcghany  or  Cumberland  ]k(ountain,  but  a  few  small  patches, 
pmerrvd  in  a  few  oKtra-dcep  tbldn,  sncii  as  tho  anthracite  bo- 
^ud  Broad  Top  in  Pennsylvania,  and  Lookout  Mountain  {n 
feorgia,  or  along  cmcks  in  the  crust,  as  at  Augusta  Springs 
nd  Blacksburg,  in  Virginia. 

"But  geologists  no  longer  give  sudden  deluges  the  credit 
*f  »1!  (his  destruction.  The  Alps  are  wearing  away  witti  great 
fipidity,  before  the  eyes  of  the  piKipb  of  Swity-crland,  without 
WKBj^tJ  of  any  deluge.  The  glacier  and  the  torront  are 
^IMnnpetent,  alone.  So  thoy  must  have  been  in  the  times 
*<iaeediiig  the  uplift  of  the  conl-mcasures.  But  even  gladera 
"^  torrents  require  due  for  the  performance  of  Uieir  imnieoBO 
-iaamenso  tune. 
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*'  During  Uie  post'Carbontferous  ages,  the  Pcrrtniaii,  Trii 
and  IJaaaic  IVirmatinne  were  ilcpodtE^  in  a  hundred  seas 
]*kwd,  and  along  tk«  Khorw  of  nil  oouans  arutuid  tlic  woii'l. 

"  It  v*»  At  tbiH  time  tliat  the  Coitnocticut  Uiver  Valley 
filled  «-ith  ita  browii  btiildin^«toiie,  ou  whicli  mto  mitltit 
of  roptilD-triickB ;  aiid  iwmo  ol'  tbu  rcjitUca  of  tluit  diiy 
winged,  like  hHtn—j^arodaefyU.    At  tlie  saina  penod  tlie  esi 
which  ran  up  through  SoutheiiBteni  Ft-ntiHTlTBtiia,  hetwoen 
South  3loiintjiii]  or  Blue  Uid^u  on  thv  one  hnud,  and  thu  Ph: 
delphia-Itnliimtire  Monntaini*  ou  the  other,  was  filled  with  ih* 
Newark  and  Norristown  brown  huitding-stone. 

"  At  tho  same  time  that  Middle  New  Juruoy,  Ea«toru  Pen 
sylTsiiia,  and  the  Piudmont  ooantry  of  Viririnin,  and  Ni: 
Ourolina,  were  receiving  these  Xew Red  depoHila  in  a  Inng,  wiilt 
estnaiy  or  anu  of  the  ecn,  luiviug  its  ciipce  at  Trenton  and  llill- 
battan  Inland,  the  valley,  d{*«cr>t>rd  at  Ihc  he^nning  of  tUi 
sttetdi  as  lying  betwcun  two  ranges  of  inoun[ain<i  n-hteh  elwA' 
where  Kichniond  and  Kjdvigli  nre  now.  got  aleo  filled  up  iHlIt' 
over  a  thooMnd,  and  perhnjui  with  wrcral  thoueand  fvot  of  uai 
and  mud.    Thefie  nre  tho  Kirhniond  ooal-mmsuret. 

"  The  falley  bad,  of  course,  irregular,  boesy  cildc*,  like  ill 
valleys  between  granlto  mountains.  On  its  two  elnp«B,  and  tn 
ita  bed,  grew  one  of  the  rankeHt  vt^lationn  ever  aouo  ;  a  ri^ 
tation  chietly  of  inoi)e,on  and  throngb  whieb  grewnuiny  specio* 
of  ft-ms  and  Blirulis  long  einco  extinct,  and  alto  an  trregukr 
forest  of  treat  of  t>]>ociea  alwi  extinct. 

'*  So  deep  waa  this  growtb  of  moea  all  over  the  valley,  that, 
when  subsequently  covered  up,  and  premed  down  hya  tbenauwl 
or  more  feet  of  rock,  and  crystftllixcd.  it  made  a  bed  of  b' 
nous  coal  varying  in  thiekneee  from  seven  or  eight  to  eT< 
feet 

"This  is  tho  bod  which  the  diallB  of  Ihc  Midhilhian  •ix' 
dover  Tlill  ootlieriea  reach  at  variuttii  depths  of  trom  4'i'»  tc !'»'" 
feet.    Tho  ijoal  having  grown  on  the  sides  of  a  valley,  shaft* 
innk  near  the  edge  of  the  field  are  shallow,  while  thote  tou-ft*'^ 
the  centre  of  the  tield  are  deep.    The  greateit  depth  of  tin 
ancient  %-alley  Imneath  the  preaont  aurfaL-e  Iiaa  never  btsen  nu*' 
known.    But  all  the  sliaj>s  ae  yet  snnk  dc«ceitd  through  *hipa 
strata  of  psaatmSb» — or  granite-like  sandstone,  tho  washings 
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nirruiiii(]in^  ^iiit«  mountains  into  the  vallej,  when,  utter  the 
growth  of  llie  roitl-bod,  tlio  cuntinvnt  was  a^in  atifficieully 
tleprc^eed  below  the  ocean-level  to  turu  the  viillcy  into  a  lake, 
or  ititu  an  nnu  of  tlm  tma. — to  the  same  thick  coal-bed  vluso  over 
lh«  grnnito  floor. 

"  Uiul  tUu  valJev  been  previonalj  half  filled  with  water,  and 
this  take  bi>«»  liUod  up  with  vrashinga  from  tli«  siAea,  tlicre 
would  liare  bi>en  made  in  lime  broad  levi-l  mcadove,  and  the 
coal-bed  would  hare  been  botJi  regular  id  tliicknoea,  and  horl- 
xontal  in  poeltiou ;  or,  if  the  movements  of  the  earth  diHtiirbcd 
its  horizon talilv,  the  di{>  and  strike  of  the  bed  would  have  obeyed 
some  rcguhir  Uw,  which  gcologiata  might  diAcorer,  and  minora 
ooofurm  to.  But  the  lact  eecms  to  be  tJiat  the  co«l-bed  wsa 
formed  almost  immediately  after  the  valley  it«elf  wa^  excavated, 
tod  therefore  upon  a  ven'  irregular  surface,  sad  in  very  imoqiial 
tbJcknesevR,  611ing  an  it  were  raviDtts  and  babini^,  in  the  sides 
ftod  bottom,  of  the  ancient  valley,  which  has  made  mining  an 
embArrassing  tniHuefis. 

"  This  gcolo};ical  difficulty,  however,  will  not  sUmd  in  the 
my  of  tlio  (irojier  developniont  of  the  Itichmoud  ooal-b;i&in, 
when  tI>o«e,  into  u-hose  hands  ila  projwrty  tracts  tall,  learn  that 
before  a  sliatl  >§  »unk  M«  urhol^  ground  t(f  at*y  pi-opowd  ouUUri/ 
tntut  bf  eatffuHif  utmlied  wilA  the  diamond  drill. 

"  We  luvc  often  turned  with  a  sort  of  wonder  to  regard  the 
Bichmond  coal-basin.  Its  hi.'itory  is  very  i>lraRg&  It  was  one 
of  the  earliest  opened  by  the  miner.  It  is  tlio  t^olitary  one  at 
tiile-water  and  near  ft  State  eapital;  for  the  Rliode  Uland  coal- 
Imdtl  docs  not  deserve  the  name.  It  contains  several  beds  of 
coal  and  one  of  these  is  sometimes  of  great  tbiiknct^,  even  GO 
U*\.  It  is  mined  In-  shafts  on  the  Engtich  plan,  ami  aflbrds  a 
nrioty  of  fnl1U^  raiig;iiig  from  gas-coal  to  native  coke.  Quo 
woald  liave  ex[>iK.'tcd  its  complete  duvolopmetit  lon^  uro  this. 

•*  A  little  reflection,  however,  will  serve  to  explain  tlie  pho- 
n<imnton.  The  Kiehmond  eonl-babin  is  in  Virginia;  and  Vir. 
jfiula  hii4  been  iu  a  profound  »leo)>  for  a  ImudriHl  ycnn<,  a  eh-ep 
uadiMurbcd  by  dreams  of  any  other  than  a  ]>olitical  complex- 
Jon.  IndufiLry  was  always  ignoble  in  Virginia.  Sjiocnhition  in 
tnoney-making  was  always  undi>r  a  sort  of  ban.  liivoAlnient  iu 
>il  was  the  only  vogue.    The  manufa 
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toring  olcmont  of  sodctv  was  CATcfiill;  excluded  from  Um 
monwcMlth.  Wood  was  alwxjB  plenty  for  the  liearth  and 
forge !  why  raise  etono-coal,  wlierc  tlicrc  were  iictUier  et 
milU,  cotton -en  ilU,  nor  woollen-niills,  roke^tnckg,  nur  jitiddlinj 
niniacofl  in  tlio  i^on  ?  The  Tredegar  Iron-Works  conid  euiipl; 
itself  from  Baltimore,  or  raise  cuonglt  from  a  tingic  tim(\,  wi: 
50  black  miners,  to  auppljr  aU  ite  own  needs.  From  the  SI: 
Rid^  to  the  WA-eliore,  mid  from  the  Potomac  to  thu  Savauia: 
no  one  thought  of  wning  Htone-o^al  for  any  purpose  whataoC' 
If  they  hndjtlie  capacity  of  the  Richmond  field  woidd  have 
well  developed  ;  for  it  etande,  or  stood,  alone,  the  solitary  sou: 
of  mlnerel  fncl  for  a  ri^on  500  miles  long,  and  250  luiles 
The  Deep  Kiver  baein  was  almost,  and  the  Dan  River  buia 
was  wholly,  unknon-n.  Even  now,  the  btler  renmine  prarli' 
rally  untouched,  and  the  former  is  not  to  l>o  coiiiparud  with  llil 
Rtelimond  liold  for  Eitiiation  and  eise  of  bedB," — JLeMc}/'*  Unk 
Staita  Raili-oaif  and  Mining  HtffMttr,  Philadelphia, 

The  Richmond  coal-region  has  been  longer  knou'n  a: 
worked  than  any  other  in  the  United  States.  Long  before  tb« 
discovery  uf  the  anthraeito  deposits  of  Pennsylvania,  or  ibt 
in  trod  net  ion  Into  uac  of  that  species  of  fuel,  Uichmoud  supplied 
the  country  with  coal  on  the  seaboard.  But  its  interest  now  ij 
historieal  anil  fn^logii-al.  lis  trade  has  been  taken,  snd  nor 
belongs,  in  vaHlly-aiigmented  amount,  to  Srhnylkill  and  Lelii^ 
Wyoming  and  lyickawnnnu,  but  more  osfwcially  Cumb«ritiid 
and  Broad  Top,  The  following  are  R,  C.  Taylor's  titatiHtics  of 
ttio  annual  sUipmonts  of  Richmond  ooal  for  W  years  ; 


l»2S. 48.9Mlon«. 
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183S. T«.»M  ■■ 
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IMO.. ll^T14ual 

I8». RS.4S*    •• 

ina.... «^7i4  " 

ISMl 18.071    " 

■Ml ,   ii,i>:t   - 

mil K,ito  " 


The  Baltimore  i^  Ohio  It-iilroad  commenced  conn-iDg  coi>>^ 
to  market  from  the  Cnmberland  iMKin  in  184^,  but  ci};)!!  yuu^ 
wore  roijiiircfi  before  a  market  was  obtained  for  10(VK)0  toaJI 
tlio  Richmond  coal,  meantime,  going  ont  of  use.  Sini'c  th^ 
cInsG  of  the  war,  thu  Midlothian,  Clover  Hill,  and  othort  ol'  di 
Bieiimond  mines  Uavo  been  reopened,  and  lite  oeBSua  of  ISi 
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irts  61,803  tons  of  coal  as  mined  in  Yirginia  in  that  year. 
i  oldest  of  our  coal-fields  is  yet  to  see  its  best  days. 

BOGKBS'B  AlfALTBEB  OF  THE  00AL8  OF  TIES  BICHMOIID  COAL-BABIS  IK 
VIBOIStA. 
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NORTH  CAROLINA. 


Trr  following  ftocount  of  the  Deep  Itirer  and  Did 
conl-ficlfle  of  Xortli  Carolina  is  cliicfl^  taken  from  Prof.  Ebtn 
zer  Enmions's  raportfl  as  State  geologist : 

Various  opinions  have  been  expressed  eoneeming  the  nl 
of  tho  co«il>fieIds  of  this  StAte,  not  williont  tiicts  &Torii)£lk 
discordant  opinions  rcajwcttvelv.  The  first  point,  tbendlx 
for  tho  State  geologist  was,  by  examining  in  detail  die  < 
po«i(«  in  iinmcdintc  proximity  to  the  coal,  to  establish  wWdi 
the  BericH  of  rocks  in  which  coal  was  here  known  to  ciitt  u 
ally  fonn  of  themwlvee  such  a  sncceBEion  of  rocks  aa  to  enll 
thcrn  tothv  rank  of  the  rogiilnrM>at-bcartn|;d(:]^iosits,anilegl 
at  lea^t,  to  what  has  been  determined  in  other  fields  wherefl 
constitutes  n  part  of  tho  scries.  It  is,  boworer,  never  cifcA 
that  every  member  of  a  p»up  will  bo  present  In  altlonlHii 
or  tliat  they  will  ]>rcscnt  or  possess  tlto  sanio  diarscton  si 
color,  thickness,  and  minerul  composition,  etc.;  sl[n,enll 
characteristics  will  l>e  found  in  common. 

Tho  position  of  Ilie  carboniferous  or  coal-bCKring  rucks  lat 
general  geological  series  is  not  far  from  the  middle  of  tlwwfll 
formed  rocks,  when  there  seems  to  havo  been  a  period  M 
to  the  production  of  thoAc  plants  which  formed  the  cmI  ilM 
This  middle  period  fumi^es  the  beet  workable  bcd^  ■ 
neither  nbovo  nor  below,  thouf;h  tho  widimcnts  arc  vcir  ttw 
do  they  bear  coal.  This  concln»ion  is  tlta  result  of  obiemBt 
extended  over  all  the  acceeaible  history  of  the  earth's  «■ 
We  do  not  assign  a  cause,  for  it  is  the  faci  that  is  in) 
Still  the  fact  implies  that  the  condition  of  the  atn: 
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WTACure  and  htimi(litf,fitvoru<d  Uic  prodnctioa  of  vegelation 
tat  kiud,  lud  in  eufficittnt  •bundanoo  U>  give  origin  to  thu 
Tlio  position  wliicb  the  coal-rocks  occupy'  is  not  tlieoreti- 
3ot  lias  been  determined  by  observstionit  extended  orer  a 
t  portion  of  tbc  uartti's  cnisl.  Wlicro  tbc  tliickiioa*  of  l)io 
bearing  rocks  ia  great,  room  and  space  we  tlierebf  given 
ontaining  coal. 

t  ia  coiici.'<Iui]  that  llio  geological  position  of  tliu  coal-boAring 
•  ol'  J^urth  Carolina  i«  not  the  ftame,  and  tliat  tbev  are  not 
M  same  age  as  the  Pennsylvania  coal-rocks.  "We  have^ 
)fore,  to  look  about  for  tboso  wliidi  wo  niuj:  EAtitify  our- 
ia  arc  of  tlie  same  nge  aa  tlio.«c  in  Uiis  State,  and  u-bicb 

been  proved  to  contain  a  Urge  supply  of  coal.  We  are 
left  without  examples  in  point,  for  llio  rocks  of  tlic  Ricli- 
i  coal-ticld  cstablisU  tlio  important  fact  tiiat  rocks  newer 

tboMJ  referred  to  are  ooal-bearing,  and  they  are  sliown 
'rof.  ^Viilium  B.  Rogers  to  be  of  an  age  newer  than  the 
I  of  Pennsylvania. 

*lior  to  the  Carboniferous  age  we  find  no  coal,  but  as  we  ap- 
sh  it  wc  see  the  signs  of  preparation  :  plants  appear  and 
latte  in  numbers,  until  finally  tliuy  rmch  llicir  niaxiniiim  in 
particular  period,  where  we  find  all  tite  necessary  matcrinla 
Hrcumstances  for  the  formation  of  coal,  and  it  is  not  until 
cadi  the  rodot  called  <.-arhuairoroua  tliat  it  ia  found. 
!lie  members  composing  the  series  of  rocks  in  North  Caro- 
in  wliich  coal  cxii^te,  wc  iiiid,  on  compnrieon,  ehow  an  agrco- 
-.  witli  otlicr  coal-tioldi  in  the  conglomerate,  the  aaudetonCG, 
s,  fire-clay,  and  nodules  of  argillaceoos  oxide  of  iron.  All 
Iclds  furnish  one  or  two  fossils  in  commou  ;  all  of  which, 
I  put  togetlier,  render  it  proUiblc  that  the  scries  actually 

a  coal-field,  or  a  series,  which  arc  truly  coal-bearing  rocks. 

membcri>,  then,  wliich  may  he  regarded  as  common,  and, 
td,  eawutinl  to  a  coal-bearing  series,  are  present  In  the 
h  Carolina  formation.  The  conglomerate,  the  slates,  the 
■lay,  iron,  and  fossils,  all  point  to  the  existence  of  a  distinct 
•cries,  thougli  not  of  tlio  age  of  the  Pciinsylvauiu  coal. 
!lie  only  rocks  in  Korth  Carolina  in  whidi  coal  will  ever 
>und  are  the  sandstones  and  slates  heroin  dcR'rihed.  Tho 
iinr  tlatos,  though  they  may  ba  dork  colored,  or  even  black* 
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do  not  derive  their  color  from  v^etoble  matter,  bnt  from  fim 
snlpbur  diffused  tJirougli  tlie  rock,  and  vrliicli  1im  been  derii-i 
from  itifi  eulpburct  of  iron,  nnd  hence  may  even  exhibit  a  U 
combustion  upon  the  fire. 

Probublj  more  money  hiu  b«cn  wiu.tod  ic  iie&rchi 
coftl  tlian  ftiiy  other  miiivra].    'Wlicrerer  black  elates  a 
they  Are  pcrfomtcd  eoniewhcre  with  a  ehnll  in  icardt  of 
One  of  the  great  benefits  of  tb«  Jicw  York  survey  was  the  6^ 
termination  that  there  \ra»  no  coni  tlicre,  nnd  it  baa  put  a  itop 
to  the  DscleBs  cxpenditnre  of  money  in  tliU  way,    Atl  tbec4 
miBtnkc«  and  errors  wcro  committed  froiii  inattention  to  tba 
Bpccial  and  general  charactcriKtics  of  a  coal-field. 

1^  Deep  liivtr  Coot^tld. 

The  Deep  Kivcr  coal-field  is  in  the  fonn  of  a  trough,  the 
inferior  rocJcs  extending  farther  tlian  tho  enperior.  They  iiay 
be  rci^rdcd  as  beginning  in  Granvillti  Coimly,  in  n  wcdge-fonn 
or  pointed  mass.  The  northwc»t  and  vest  outcrop  rtu»  it 
flret  west  of  Eoutti,  and  passes  throngb  a  part  of  Wake 
County,  and  sends  up  a  abort  arm  to  within  three  mllw  of 
Chapel  Hill.  The  direction  of  the  outcrop  luu  now  changed 
to  south  50°  west,  which  cotiriM)  is  preserved  to  the  Sonth  Cur* 
Una  line,  tho  outcrop  running  about  sis  miles  west  of  Cartliagfc 
The  uplift  of  thi«  conl-ficid  has  been  made  upon  the  uorthwcrt 
udc,  where  its  line  of  dcmarkation  is  distinct,  while  upon  iht 
southeast  side  there  is  no  outcrop.  All  that  is  tlicre  in  vicir  il 
the  superior  rocks  still  dipping  routhwe^t,  their  lower  edg* 
being  concealed  beneath  a  thick  mass  of  soih  Tho  dip  b 
variable,  being,  on  tlic  south  tide  of  Dt-ep  Rivor,  eouth  60°  easl| 
north  of  tho  river,  south  50*  east,  at  Uie  caatem  end,  at  FanD' 
ville,  south  IC  west,  and  at  ITonicsvillc,  south  45'  west. 

The  lithologicfll  character  of  the  whole  system  may  be  cUsec 
as  conglomerates,  sandstones,  soil  and  hnrd,  gray,  red,  «m 
Vftricgaled,  or  mottled  and  grocn  and  black  slate*,  wlthcortai 
enhordinate  beds.  The  coal-scrics  of  Deep  River  from  tin 
bottom  are ;  1.  Conglomerates  and  sandstones,  1,500  feet  thick 
fi.  niack  »late>,  with  their  sobordinato  beds  and  eeams  of  co« 
500  to  COO  feet  thick ;  3.  Sandstone*  soft  and  h-inl,  with  th 
ttoestones,  grindstone  grits,  and  superior  conglomenitea,  3,00( 
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Ri«t  tliick — in  all,  5,000  foot.     1.  The  conglomerate  is  formed 

nf  qi]Ulz-[)cliblc«   roiiiiilud   by   attrition,  and  uct-ura  in  oval 

iSuatea,  rarely  spherical,  standing  out  of  the  rock  in  strong 

idiof.    The«<:  pobblcs  bavc,  in  procoea  of  time,  become  con- 

;  mIUUm)  willioiit  tbc  ftitl  of  Any  cemcutinjf  ^ubotnucu,  and  tbvy 

in  M  strongly  held  together  that  in  fracturing  tlic  rock  they  are 

\nkta  through  vritbout  being  thrown  out  or  loosened  from 

tborbetU.     The  bed«  sre  two  and  somclimes  three  foet  thitk, 

Hpmited  by  thinner  and  leas  perfect  maaaes,  eoniposcd  of  tine 

iiul«r!)tls.     The  Buperior  arc  leas  consolidated  th^n  the  lower, 

Of  ikiafi  bclnw  the  coal.     ThecoKirsi  are  gray,  brown,  and  red  ; 

gvuenilly  tbo  conglomerates  are  gray,  and  furnish  no  fo&aila 

atept  ligtiitcfl  in  the  softer  portions.     The  wholo  thic-knc»s  of 

tie  inferior  conglomerates  does  not  pi-obably  exrced  CO  feet. 

This  inferior  conglomerate  rests  immediately  on  the  strati- 
fied pyrocryt)tJ>1line  roclu,  the  talcoiio  alatvii,  honiblviidc^  gueiae, 
with  thin  Anbnrdinnte  bed«  and  veins  of  (jiiarl^  and  uj>on  tlie 
«iff»  of  those  inferior  and  older  rocke,  wlaicli  proves  that  the 
infisrior  had  been  elevated  more  or  lce«  prior  to  tlic  de)>osItioa 
<lthie  s^'stem,  and  sufficiently  to  rai»e  up  their  edges  upon 
*ludi  the  coBglomoratee  rest.  The  sandatoncs  succeed  the 
conglonieratvd  in  the  ascending  order,  and  arc  variously-colored 
|fetta  of  rerl,  gray,  and  olive  ;  the  predominant  color  is  red, 
^bug  into  bronm. 

^B.  The  «hktcs  rc»t  upon  the  conglomerates.  Tliey  are  thin* 
^w<Ied,  lender,  and  easily  broken.  They  are  gieen  and  black 
—rarely  red.  The  coal,  fire-clay,  and  argilhceoua  iron-ore, 
belong  to  this  divi«ion.  The  fire-clny  is  (piito  fine,  of  a  grccn- 
i»li  Kilor,  and  becomes  soft  when  exposed  to  the  weather.  It  ia 
«8en  traversed  by  roots  of  ancient  vegetables,  which  gave 
O'npn  to  the  ooal. 


Coai-Saunii. 


^B^re  arc  five  coal-seams  which  have  aa  yet  been  brought 
toliffht.  and  it  Koma  to  be  eatabliahcd  by  observation  that  they 
■ttquileconittanl,  and  their  thickness  isgiven  at  three  feet,  one 
W,  three  feet,  two  feet  and  four  feet.  Tbia  is  at  Farmville 
Ud  Horaesvillc  mines.  ^^^^^^^^^ 

U  Taylor'a  mines  the  ecams  are      ^^^^^^^^  ^  feet 
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and  4  foot  re«[)«ciively.    At  WIloox's,  still  fartlicr  to  the  totrtl 
vett,  tlie  ci):il  tn  nDii-ltituminnus.     The  MurrUiaon  scaiu  it 
outcrop  vontAins  moi-g  elato,  but  tlte  MAiti  its  euiil  to  bo 
or  nine  fwt  tlitck. 

There  arc  indicntionit  tlint  there  are  other  raal-scnttw. 
OTorlie  atl  the  coal-e«&nis,  their  tJiickuesg  being  about  3dO  ft 
Itnd  they  nre  of  u  grL-mish  co]qt,  with  hnrd  lnycn  altcnutii 
witli  th<:iti.     There  h  a  jrn^t  ftameneM  in  their  ii|i[H'«niiKX)  uii 
oompositioR,  nnd  nnitbrmitv  in  their  thicknis!),  «ihon-ing 
Ihcy  ure  cOQBtituunt  pnn«  of  a  pfrc^t  funniition,  which  rt.ijnin.-4i 
nn  oxtetiiled  period  for  thoir  deposition.     Ther  arc  hvjo  mIIi 
elntee,  hut  sliould  be  called  msrU,  or  marlir  slates ;  Iiarinjf  Ium 
AS  ■  constituent  p«rt  of  tlioir  ootnp<i^ition,  they  »ru  liable  l« 
decomposition,  nod  contain  no  sand  except  in  cumbinatinD  with 
oltimiiiu.     It  is  an  important  Eict  to  remutnbcr  that  ihu  coalll 
associated  with  these  slatca.    Althoagli  the  Bandxtono*  ibon 
and  bctow  nre  intich  thicker,  still  ihey  contain  no  co«l.    The 
coal-strata  lie  below  the  middle  of  the  slatu-heda,     The  thil; 
aindstones,  which  are  mostly  red,  iomctlmes  green,  hut  acvtt 
black,  bIiow  very  conchiBively  tliat  vegetable  nintlur  u  tut 
spttringly  diHscminatod  throngh  the  beds,  .-lod  tli»t  tlie  cond^ 
tions  required  for  the  gTx>wth  of  coal-plants  wem  not  repwlid 
during  the  em  of  these  sandstone*.     Li^iitc  'u  found  in  dig 
Bandstones,  junt  above  the  conglomerates.     It  consialn  iiiainljr 
of  trce«  couvcrtf.tl  into  ooal,  flattonod  by  prcesurc,  and  nude 
to  assnnic  the  fonn  of  a  tlitn  coabseani.     Tlioy  nro  inatnuUn 
a«  f^ologii'al  facta,  but  they  are  not  beds  of  the  leaat  econoni' 
cal  imi)orI.ancc. 

3.  The  upper  division  of  this  system  of  nn-ks,  rcating  Wi 
tho«c  in  whiuh  ooc-or  the  coal-seams,  is  made  np  of  a  mrio 
of  hard,  red,  brown,  nnd  mottled  HiudHtonc«,R  repetition  of  tkt 
lownr  fiorica  or  No.  1,  so  far  aa  their  coin{x>«ition  and  origin  ars 
concerned,  dc«titjite  of  fossils,  except  a  few  indetemiiuable 
vegetable  casts. 

QuaiUsf  ofth«  Deep  River  Coal. 

Several  varieties  of  coal,  the  bttamiaons  and  semi-bitoiut 
nous,  passing  into  the  antlimcitc,  are  known  in  this  codl-fldM 
The  bituminoiu  is  scarcely  equalled  for  fineness  and  cjccvIIcbi 
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llui  conntry.  It  id  quite  free  from  smtit,  and  does  not  »oQ 
It  bums  freely,  and  fonns  a  cake,  or  it  undergoos 
a  mni-fnfion,  aiid  u^Uitinatcs,  forming  a  partiully-iinpcrvious 
Itollow  cake,  vritliin  wliieli  combustion  goc»  on  fur  it  luug  time, 
'  Itil  ensiljr  kindled,  and  may  be  ignited  in  the  bl;ize  of  a  candle; 
Jily  combustible,  »nd  bums  witli  a  briglit  bUzo.  It  may 
nt  in  a  common  Jircplace,  and  1ih^  been  used  fur  many 
io  blacksmitlis'  forgei%.  It  makes  an  e\<-cllent  coke, 
I  may  be  used  for  manitfactunug  purposes  ;  it  is  free  from 
and  vnluftblo  for  tlie  nmnufacturc  of  cnrburctted- 
gaa  for  illuminating  purposes.  For  the  forge  and 
I  purposes  it  is  not  surpaeaod. 

bo  localities  wbtdi  have  been  be»t  explored  arc  Honies- 

'  l{t1o  and  Kannrille,  both  in  thu  some  ncighltorliood.      Tbe 

Taylrtr  niinc,  the  Qulf,  or  Qorton,  and  the  Murcbison  mine&,  all 

tsmhh  a  bituminous  coal.     The  ilortou  mine  has  been  usei 

tbe  longc»t.     It  vra»  knoirn   in  the  lievolution,  and  a  report 

IIo  Congreea  respecting  it  still  exists. 
iH»  formalion  la  known  to  fonn  a  belt  of  rocks  iVom  12  to 
U  miles  wide ;  the  line  of  outcrops  of  the  slates  ujwn  which 
cut)  lias  bcicft  rallied  Is  about  20  nitlvs.  ]Jut  tbe  Ituo  of  out- 
txapof  the  imcxplored  sliite  which  enibracM  the  coal  is  at  least 
0>iiiiles  within  the  State,  on  a  line  running  south  of  west.  We 
luy  tafdy  a^Kuiiic  that  the  conl-bed*  extend  from  the  northern 
evlmip  Ihrce  miles  beneath  the  sandstone,  whiirh  is  about  oue> 
tiiinl  thdr  natural  extent,  and  that  the  line  of  outcrop  upoa 
vhidi  coal  is,  and  will  be  found,  is  30  miles.  It  is,  in  fact, 
kniMni  to  extend  SO  miles  in  the  direction  of  its  outcrop,  and 
It  be  workable  for  a  breadth  of  three  miles,  making  !I0  «i]nnre 
n3a,and  probably  very  iimdi  more.  As  tbe  slopea  have  been 
OBied  along  the  ilip,  thero  has  been  a  pcrc-c])tib!c  increase  in 
tne thickness  of  the  scams,  and  there  are  groimds  to  justify  tbe 
Tie*  that  their  thickest  parts  will  be  in  the  centre  of  the  basin, 
linbuls  have  not  been  broken  Tip,  and  have  not  entiereii  iip- 
«la,and  exhibit  through  the  middle  of  the  trough  no  outcrop 
*f  *«1  but  only  on  the  rim  or  outer  edge  of  the  basin, 
^tw,  ou  whidi  this  coal-Held  is  situated,  is  a  na\ignble  8t>' 
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Ap»  and  Equiv^tncy  of  the  Formation, 

The  n^  of  a  rock,  or  of  n  fbnnatioo,  is  dctorminut]  williotil 
difficulty,  provided  it  contain  foMiU,  or  if  iu  rvlNtJoDS  to  ntbor 
feystenie  ciiii  1>e  tieon,  wbethor  tlioso  s^Gtems  are  ubove  or  below. 
But  tlieee  BaDd»toiiet;  uid  coal-Bcniiis  i-cet  npou  a  wriee  of  ^Id- 
be&riiig  rocks,  whose  age  dates  back  farther  tluin  any  fuMiUfo- 
OOB  rocks,  lience  they  cannot  be  employed  for  coniparison.  Tha 
ouly  roclfs  which  rc«t  upoti  tliom  arc  Ihc  sands  of  the  Tcrtiaty. 
AVo  Imvc,  therefore,  no  way-lioarda  by  which  Ihelr  rHatiniu  tn 
other  formations  can  bo  determined,  excepting  tlioso  of  llio  mod 
general  (.'baracter.  The  foseilx  arc  conAnod  to  oni>  nitvciM  of 
molltiMra,  wtiich  !»  only  of  the  size  of  a  grass*6ecd  ;  it  is  rcniarl:- 
able  for  its  nuiiil)era ;  orerr  layer  or  portion  of  tlio  elato  It 
crowded  with  tbeiii,  and  they  range  from  the  top  to  tlio  bot- 
tom. It  resembles  a  liay-seed,  and  is  oo  nutneroiia  that  tUdc 
layers  are  made  up  nlniO'St  entirely  of  it. 

Theitc  fo«-iU  indicate  that  the  slates  are  of  frcsh-v-atcrfonnn- 
tion,  and  that  vhat  hnd  been  a  aea  became  a  i'resh-n-ater  take. 
Tliere  are  aleo  the  tcetli  of  two  or  three  !«unaRii,  and  tboRlks 
and  teeth  of  one  or  tn-o  fish.  The  vt^etablo  fossils  arc  few  In 
tiiimbor.nnd  difler  from  thoftc  of  lliu  coal-rocks  of  Pcnm^yli'imiJ, 
or  tlie  flora  of  the  Cartioiuferoua  sgc.  Tlic  roots  of  vej^lablu 
in  the  fire-clay  arc  thin,  narrow,  ribbon-like  tissues.  The  ino^ 
gre  iftt  of  plants  and  nnimal^,  thcu  deposited  in  tbc  slates,  fil^ 
nlabes  only  ground  for  conjecture  as  to  what  age  the  fonnatioa 
belongs.  Prof.  Emmons  eays,  however,  all  the  fact«  and  ci^ 
cnmstances  then  kitown  inclined  him  to  flilt^pi  the  belief  thtl 
it  was  the  npper  New  Red  Saudfltone  ;  still,  if  the  Uichmofld 
eoal-basin  is  of  the  saoio  ago  as  this,  geologists  will  be  dispoicd 
to  place  Ihc  xenes  along  with  the  oolites  or  Lias, 

A  single  trap-dike  trarerees  the  entire  formation  from  lbs 
eonthwcirt  toward  the  northwcct,  and  appears  at  numcrom 
points  ahmg  the  line.  Prof.  Kmmons,  in  hit)  report  of  18.*<L'. 
expressed  tho  o]>inion  that  the  Deep  River  coAl-bnsin  belon^^ 
to  tlie  Triassic  age,  or  Now  Itcil  Sandstone,  and  this  is  now  tin 
rcoeivo<l  opinion.  Kut  in  his  final  rvpnrt,  in  IS-Mt,  he  argue 
that  it  is  Pormiitn.  In  this,  liie  later  report,  he  says  the  eooh 
measures  of  Deep  River  form  a  distinct  hidt,  eonsisting  of 
principal  rocks,  the  drab  and  gray  sondstooca,  aud  the  cm1< 
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■lata  or  ebaJea,  and  these  lie  betvreeii  two  red  Kindstoncs. 
Tliere  arc  lire  Beams  of  ooal ;  tlio  fir»t  or  U]i[>cr  one  is  the  most 
imporl.int,  and  ifl  tiix  and  a  Italf  lect,  i>onRii<ting  of  two  soams 
wparatod  by  a  valaablc  seam  of  blnck-baitd  iron-ore.  The  firc- 
cli^t  bcluvr  iJic  coal-»Miiis  are  quite  coiiiinon.  They  arc  trav- 
ened  vertically  by  oi^nic  remains,  but  contain  an  btitirely 
different  series  of  ve^tablcs  from  thoso  of  the  older  <-oaUf]eld» ; 
mtuof  eigilltriic  or  ttigmaria  being  unknown. 

There  is  a  8&im  of  anthracite  at  the  Oidf,  and  one  of  ecmi- 
UtmiboiiB  at  Evans's  mills,  both  these  being  near  a  ligavy  trap- 
dike,  which  apparently  acconnts  for  the  condition  of  the  coal. 

As  to  the  extent  of  tlie  Deep  Itiver  coal-basin,  Prof.  Era- 
fflODf  states,  in  this  report,  that  ho  had  traced  it  IVoni  Oxford, 
in  OranviUc  County,  across  tho  State  in  a  sontliwest  direction. 
It  p*s«e«  into  South  Carolina  xix  or  seven  mile*,  where  it  ter- 
mbales.  In  North  Carolina  itti  length  in  abont  120  mileit.  Its 
bteaillh  is  variable.  At  Oxford,  its  northern  termination,  it 
nms  to  a  point.  The  widest  part  is  18  miles,  between  Itjiloigli 
ind  Cliapel  Rill.  On  the  Xense  it  ia  12  miles.  On  the  Cape 
Fear,  between  Jones's  Falls  and  the  Buekliom,  it  scarcely  ox* 
cseds  six  milvs.  lliis  is  one  of  the  narrowest  points,  as  it 
widens  rapidly  in  a  northeast  and  southwest  direction. 

Tlio  coal  outcrop  has  been  tniced  30  or  40  miles  in  length. 
The  probable  extent  of  the  coal-scams  in  tlio  direction  of  the 

I  is  uncertain. 

ASALTBIS  OP  TBB  NOHTH  CAB0UII.1  COALS. 
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^^tTalier  It.  Johnson,  s  distinguished  geologist  and  chemist, 
Hltd  tho  Beep  River  coal-region  in  1849,  and,  in  his  "Ro- 
^Kiies  on  tho  t'liaracter  and  Practical  Values  of  American 
^w,"  he  ^ves  some  additional  particulars. 

This  b««n  lies  partly  in  the  couuty  of  Cliatham,  and  partly 
>>  tbat  of  Mvore,  aad  is  traversed  longilodinally  by  the  channel 
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of  Deep  IJJvw,  a  brunch  of  tbc  0«pe  Fc*p  'River.  Tltl*  cmI* 
ficlO,  tlicn'ton-,  licts  nImoHt  cxadly  in  tlie  centre  of  tlm  SuiVi 
and  its  nortlicastern  extremitjr  '^  about  75  miles  bv  the  coiuM 
of  tlie  Btrciin  abuvo  tli«  town  of  F.iycttCTtllo,  to  wliicU,  it  il 
Icnowu, Htcuinbont  navigntion  rencliea  from  tlie  city  of  Wilinin^ 
tun.  Tbc  Cajw  Fear  and  Doc[>  Rivere  vera  then  alHiut  to  Im 
made  navignbk,  by  means  of  HtiK-k-wator  pools  and  lodu,  to  tli« 
upptT  jitirt  of  tbc  <-i>nl-tiol<l. 

Tlio  rock,  which  a)))wars  to  con6titnt«  one  of  the  loweet,  if 
not  tho  very  lowctl  tnenibcr  of  tlio  i-oal-«criM,  is  a  re(t<li«b* 
brown  BnittUionc,  and  «l  various  pud's  it  \*  intvrruiitci)  by 
dikes  of  a  dark-colorcd  trap.  At  tbc  e<lge  of  the  coal-ba&in 
red  HindBtono  eceoiB  to  repoet-  on  ibu  npturovd  cd^-«  uf  tU 
oldvr  alotcM  belonffing  to  tlic  f^ld-region.  It  i«  a  fiwl  vrurtliy 
of  notice,  tiLit  llio  older  slateA  containing  veins  of  auriferuai 
qiuirtz,  iho  gneiss-rocks  whidi  border  tbum,  the  conl-meaMUVI 
which  overlie  Iho  latter,  nnd  the  diluvial  sands  ovorlipping al^ 
come  into  immediate  contiguity  witiiin  the  liniita  of  Hoon 
Coon^.  The  congtomoralo  quartzose  pebbles,  now  ropodng 
under  and  ovci-  tlie  rocke  of  tlie  eoal-t'ormatiou,  appear  to  htu 
been  derived  from  tlic  older  eliite-veins.  We  arc  aa«uro<l  alN 
tliat  particles  of  gold  have  been  found  among  tlie  aandti  in  tba 
very  Btreams,and  at  tlio  spot  where  the  seams  of  coal  are  fovnL 
The  beds  of  reddish  day,  »«nd,  and  pcbblca,  may  be  tutm  kt 
many  points  diKtinctly  Intcrelratitied,  and  rejHming  on  the  ultler 
rocke,  which  are  sometimes  seen  on  their  edge  under  the  coal- 
rocks.  In  a  wcetwanl  direction  the  pcbhlce  increase  in  size,  mil 
nt  length  become  bowldera,  the  qiiartx  being  in  some  OBMB  i» 
montcd  into  conglomerate  by  cUy  and  oxide  of  iron. 

Itiit  for  tlie  extensive  dcuiidRtluns  cnuMd  by  the  I>an  lUTor 
and  its  tribotaries,  we  might  still  be  ignorant  of  tliu  uxistevn 
of  the  coal  in  this  re^on. 

The  coal  is  tVmnd  in  and  covered  by  a  atratum  of  slsto,  anl 
over  thU  is  another  bed  of  red  sandstone.    Tbo  slale  appcan 
to  be  destitute  of  vegetable  impressions,  but  is  filled  vritH 
minute  biviilvc-sbells  and  interspersed  with  many  coprolitcs  {*■' 
fialiCH  or  reptiles.     In  some  of  the  laminw  uf  tho  eUtos 
thin  plates  of  carboniite  of  lime.    As  to  the  conteniponineoi 
ness  of  the  bituminous,  semi -bltiwiinous,  and  AOtbnicito  bod 
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found  in  various  pKrtii  of  tlils  coal-tlclil  of  Itorth  CRroliom, 
tlivre  ran  no  lonsier  be  a  doubt;  and  tliat  the  phiiuhn^uous 
nus  at  the  northcHBtcru  prolon^tioii  of  tlie  coal-turmalion, 
US  well  ft9  tlic  ^pbitoii!)  «lato  at  th«  eonthwtstcrii  \mn,  has  bad 
a  Bunilar  origin,  appears  eqnaliv  certain. 


Singular  Gradation  in  the  Deep  Hitntr  Coals. 

An  attentive  eonipflri«on,  Prof,  Jotinson  tar*,  of  the  follow- 
ing analy&es  made  by  him,  will  prove  cbat  we  have  here  addi^d 
another  to  those  on«08  of  coaUflclds  wbitb  contain  in  different 
imrtK  coals  of  widelv- different  coiwtitutiyn,  Wc  had  proviouisly 
the  South  Welsh  coal-field,  the  Lehigh,  Schuylkill,  and  f  usqae- 
lianuA  coal-trongli,  the  most  eoiitbom  of  tlio  Pennsylvania 
anthnclto  dtstriclis  the  BclKiinii  eoal-HcId,  and  the  conl-ficld 
of  EaatcTO  Virginia,  which  yields  at  the  northeastern  part  the 
natural  coko,  a  epcc-ics  uf  anthracite,  and  Barr'a  Deep  liiver 
Miai-bituniinoiia  coal,  tof^th^r  witli  tlio  Midlothian  and  Clover 
Bill  coflls  of  high  bitURiinousneBS. 

BcBidcH  going  tbn>iigh  jiU  the  gradations  of  coal,  the  Ifcrth 
Carolina  Held  evidently  rune  at  both  cxtrcmitios  into  plumbago, 
QUocioted  with,  and  apparently  produced  by,  the  igneous  rocks 
which  have  been  injected  into  tho  coal-aories,  altering  and  tilt- 
ing the  strnta,  and  in  maiiyeaBoa  diMintegraliiig  the  nandxtoncH 
and  other  inateriiilA.  A  few  initeii  from  Raleigh,  ton  ard  the 
northf-njitem  part  of  the  eoal-distrii-t,  is  found  nn  extensive  bed 
of  gmphito  underlaid  by  a  i^nndctonv  iimilar  to  that  beneath 
th4!  coal  at  T>oep  River,  but  giving  signs  of  having  been 
subjected  to  inlouEe  heat  for  a  long  period  of  time,  developing 
certain  metatnorpbic  cbaraclere,  itich  as  the  pnrti^il  coalvecing 
of  tiifi  Integral  particles  as  if  by  incipient  fusion.  The  follow* 
ing  are  tho  analyses  of  coals  IVom  five  loealities  in  this  coal- 
field: 
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Horton'a  mine,  or  No,  B,  is  fonr  lallea  higher  up  tho  ri%'ep 
tlian  Feriih's.    Tliis  coal  is  nevd  by  blscksiuiths,  as  iis  analysis 
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eliows  it  might  ha,  Atid  Joliniioii  ^vcb  the  Uiickucsa  of  tlw  i 
Bt  four  or  fire  feet.  Tn-o  an<]  n  lialf  nutiM  Koutbwestwanl  filoal 
Horlon's  oixar  tlie  antlintcite  ooal-opeuin^d  on  >Vilcox^«  land, 
No.  3.  Six  miJuM  eouUiwut  of  Hortoo's  is  the  plunibaginon 
8Ut«  Xo.  4.  It  inibiboa  water  tepidly,  and  iU  «p<!<.-il1c  gnvity 
ooutd  not  be  taken.  Sinitli'B  plumba^,  No.  5,  is  six  iiiiW  irvta 
Raloigb.  Here  the  nixlvrialu  of  the  ccmI  iippvar  to  have  fUaei 
beyond  the  antliracitc  state,  and  to  have  been  coovertfld  Inta  ; 
pluinbagu,  which  iii  uacd  bv  the  inhabitants  for  paint,  crajroos,  < 
pencils,  and  other  purpou^a  for  which  the  same  substance  hw 
been  elaevhere  employed.  It  is  also  exported  hy  l««d-pei>dl 
mamifiuittircrs.  Tliis  coal  has  bcoa  ktiuwn  to  exist  in  Xertli 
CaroliuA  nearly  one  hundred  years,  aa  Prof.  D«iinison  Oltnsteid 
in  1S24,  in  n  report  to  the  Lo^iilatni'o  on  the  geology  of  Uie 
State,  says  it  was  then  My  yc«r6  Kincc  the  coal  was  first  Uit- 
corerod.  The  census  of  1S7U  iuake»  no  report  of  ooal  mined 
hero. 


Dan  Itieer  Coal'FS^d. — (Eiokwii.) 

There  is  another  conl-field  iii  tlic  northwestern  part 
North  Carolina,  in  Rockin^iam  and  Stokes  Counties,  and 
tending  into  Vii^ginia.  Here  a  series  (^  coal  rocks  lias 
known  for  a  great  m-inTvcard  as  coal-bearing.  These  rocks  art 
similar  to  those  of  Deep  lUvcr,  and  consist  of  the  situie  men* 
bcrs ;  they  lie  in  tlie  same  order,  and  liaro  the  same  relations 
to  each  other  as  those  of  Chatham  and  Moore  Counties  on 
Deep  Uivor.  The  eereral  tracts  constitute  a  complete  and  par- 
feet  syotem,  oectipy  a  synclinal  trougti,  and  He  in  tlio  prinuTy 
or  stmtified  pyro-cryat.i11iric  rocks.  The  dii'oction  of  tlie  trougb 
is  northeast  and  southwest;  its  axis  may  be  defined  by  uniting 
IiMkesvitlo  and  Gcnnanlowu  by  a  line  which  would  represent 
the  direction  of  the  ooal-sktes. 

There  are  three  of  these  small  tronghs,  Deep  Riror,  Dan 
Ilivcr,  and  Itichtnoiid,  all  formed  in  synclinal  troughs  of  the 
primary  system,  and  all  tyin^  with  their  axM  parallel  to  the 
Atianlio  coast.  Eaoh  w.-is  evidently  fonnod  in  a  trongh  by  itsoUj 
disconnected  with  each  other ;  eadi  was  formed  in  tlio  bosom 
of  its  own  B«a,  and  each  romnrknbly  deep.  They  never  mf- 
fvred  by  deaudation  or  &x>ai  great  fracturos,  but  are  traversoil 
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bv  tuuilcnttolv-siiced  tm[)~(likc».  Tli«  Richmond  conl-beJ  liu 
been  disturbed  more  than  those  of  I>iin  Kiver,  and  thu  Dan 
Rivtrr  lie  iocIiiMxl  at  a  preator  angle  than  tlioao  of  Deep  Itiver. 
Tho  henry  trap-dikes  of  Deep  IUvlt  and  thv  minor  ones  of  the 
Dao  belniig  tn  one  era ;  tliey  all  cut  tlirough  tlie  MndstoQes  aud 
Blatoe,  and  eend  lateral  brauchcs  of  the  once  raolteu  maae  both 
between  and  u]>on  tlie  iaycra,  baking  and  hardening  those  which 
are  in  coiilacl  or  in  proximity  with  theiu. 

The  conglomonite  baee  is  Ic&s  perfect  than  at  Deep  Bivor. 
Tlio  middle  part  of  tills  formation  of  eandfitouo  ih  occupied  by 
a  soft)  marly  Eil;ite,  the  coAl-«lato  of  the  system  difierin^  in  no 
rMpoct  from  that  of  Di»p  Birer,  bearing  tho  same  foiuiils  in 
eqiinl  abundance  Uirough  all  tho  stmta  of  which  it  ia  com* 
posed. 

Tho  ooal-bcds  of  LoBlica\-ille  lie  in  these  datos,  two  miles 
front  the  Tillage^  in  a  lonf;  rid^  rising  ahout  <(0  feet  above 
tlie  meadow  which  lies  in  the  bend  of  the  Dan.  It  appears 
thiit  from  Lc-iikcsvillc  to  Germantown  coal  is  exjwsod  ul  scvorul 
points,  boin^  tlie  extremes  of  tlie  formation,  besides  its  cxten* 
sion  into  Virginia.  The  entire  tluekiiess  of  (he  s.indi>tono  .leries 
ill  grontcr  on  the  Dan  than  upon  Deep  Bivcr,  but  the  attention 
given  to  the  Dan  liiver  coal-QcId  has  uh  yet  been  too  inuoosid- 
erahle  to  develop  its  riclics. 

This  Don  River  ooal-basin  does  not  difibr  matorially  fiom 
tltat  of  Deep  River.  The  Hcams  of  eoni  nrc  less  promising, 
however.  The  coal  is  semi-biluminouti,  or  siitiilar  to  Wilcox's, 
Tito  system  dipe  to  tlic  northwest ;  tlie  anght  of  dip  varies  from 
IK"  to  40",  and  is  usually  grcntor  than  £0°. 

Tl>e  whole  length  of  the  field  is  about  40  miles,  of  which 

Arc  in  Iforlh  Carolina,  tho  northeast  extremity  vst«tiding 
ibout  10  milcft  into  Virginia.  Tho  breadth  ia  not  less  tliaii 
fonr  and  not  greater  than  seven  milea.  It  has  no  connection 
will)  tlio  Dcop  Itivor  or  tho  Ri(.-limond  eoal-fiold,  nor  with 
Hnother  small  coal-field  in  Halifax  County,  Virginia.  Those 
fftur  nre  all  it>ol«tod  troughs  or  deprefisions  in  the  primary  scries, 
til  with  thcErnxc»in«  sotitliwc^l  and  northeast  direction,  which 
ven  never  connected,  and  the  intermediate  parts  removed  by 
ililiina)  action,  as  there  is  no  evidence  of  euch  action,  and 
Ibuio  is  no  drill  prwjicr,  in  North  Curoliua.  But  theao  troug 
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wopc  conncrtcd  by  tlio  oocan.  We  are  notififd  of  our  ip* 
[■roncli  to  Iliem  hy  the  pebbly  beds  vrbicli  buutul  nnd  ovcrlli 
the  Miriut.  Cuneidcriiig  thvir  lituita,  tlieir  dcjith  wait  rittj 
great,  iiud  tliey  are  bat  elightly  disturbed,  tliough  they  ui 
travoreod  by  lr)|)^ikc«.  The  Kii-liiiiood  troiigli  U  thu  toot 
diBtiirbvd,  thu  dip  often  oxc««ding  4iA 

At  Oermanlown,  the  extreme  sonthwest  exiremity  of  iIm 
Dxn  Hirer  HvlA,  there  arc  two  vt-iimif  of  coal,  eiich  Itt  indlM, 
6vpnml«<l  by  onu  I'uot  of  i1nt«.  Iin{>iire  scmi-bituminona  cut! 
is  sIbo  obtflioed  two  and  fire  miles  Irom  that  place,  aod  «t  aer- 
on!  other  phiL-ct  toward  Lctikccvillc.  At  this  jdiive  Ihu  m-am  ia  8^ 
to  i  feet,  and  the  I'oal  to  leas  vnhuble  than  ou  Dan  Hirer.  TW 
Bftu  Itiver  baein  is  considered  lees  iniportnul  than  the  Deq» 
Kirvr :  tli<.rru  u  1l-kk  ooal.  The  aUtw  are  c«iu«l  in  tliickiifM,  but 
the  sandMoucs  and  coiiglomer&tea  are  thinner;  and,  in  Vir- 
ginia, t)iu  lower  Hindfitoiice,  with  their  conglonieratts,  Are  ua- 
tirely  wanting.  Tlie  veins  above  the  co«l-iilate«  arxs  thiciitr, 
and  ih(>ru  is  uo  doubt  of  their  identity. 

Thh  foniuktioD  ik  dejwiiitMl  on  the  primary  ^stum  ;  lU  agt 
inii»t  depend  on  itH  foAuls,  which  arc  very  few,  ae  tbcro  is  do 
Htratigrapbical  I'Icw  to  ba«e  an  opinion  on.  Tlu-<io  rnl  wiimI 
stODM,  like  thbeo  of  Kew  Jersey  nnd  ConnoL'ticut  Valley.  It  U 
well  aettlod,  w<-re  fU-]"ijiilwi  Wtwoen  the  chwe  of  the  Ciirbonif- 
erona  and  the  green  8aiid.  They  are,  therefore,  eilitpr  [Vnnian, 
Triauic,  liawic,  or  Oolitic  W.  B,  Bogvns  of  thu  \'irgi»i* 
aiirvpy,  makes  their  formation  eotnL'Jdcnt  with  the  LiiKxi^-  nf 
Europe,  and  Prof,  Eboticxer  Kmmons,  in  l!s>ti,cidl&  it  PiTuiiaa, 
but,  as  before  «latcd,  it  is  now  uudorolood  to  bo  Trtflwie. 
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.-REGIONS   OF  THE    ROCKY  XIOTTNTAINS.  IN 
COLORADO  AND  WVOMINO  TERRITORIES, 


TnB  limcetones  of  the  upper  coAl-mcRsarcft  nns  exposed  nt 

Omabfl  City,  wliidi  is  built  upon  the  northwestern  rim  of  the 

Goal-mi'aBiiroB  an  hith  iiluug  the  Hiseouri  Itiver,     Kc»r  Xew 

FloroDCC.  thcM  Uin«»toiicB  nrc  seen  in  the  bottom  of  the  river 

at  very  I«w  water.    At  T>e  Soto,  30  miles  abore  Omaba,  they 

pass  tVoni  view,  and  thuy  uru  not  iigulu  hcvd,  id  going  up  the 

IfiMDiiri,  trom  that  point  to  tho  foot  of  tlic  niountaim.    They 

cover  only  ii  small  portion  of  Sarpy  and  Douglas  Counties,  in 

N«bne)ca,  nortli  of  Ihu  Philtc  River,  hut  they  occupy  n  eoiiaidcr- 

•ble  [Kirtion  of  tlie  State  south  of  that  river,  and  extend  farther 

weet  in  Kansiig,    Along  the  PUttc  River,  for  above  eight  miles, 

llKr«  arc  exteuaivc  qunrn'oH  of  1imci*tone;  and  at  thu  mouth  of 

tbc  Elktiom  River,  at  PnpiUon  Station,  ir>  miles  from  Omaha, 

llx)'  dip  gently  toward  the  northwest,  all  traces  of  the  coal- 

mawnro  rocks  have  d[«ippcarcd,and  they  do  not  reappear  again 

n&til  wo  reach  the  very  margin  of  the  niountaina,  over  500  miles 

to  tho  wu«tward,    Tho  crotacoons  formation  covers  the  anrEoee 

for  tho  next  95  ntilee,  or  to  a  point  lOO  niilo«  west  of  Omaha ; 

then  ocmirs  tho  White  River  group  to  the  monntaina  weeit  of 

Cheyoone. 

llere,  tlie  question  Is  inevitably  aaked,  do  not  tho  carbontf- 
vroa  conl-beds  extend  westward  under  all  these  later  rueka,  or 
In  otlier  words — 
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Ar«  lAe  Newer  Formatwna  uttderiaid  hy  QxUt 

The  inexperienced  might  readily  adopt  the  ide* 
tliOBO  exteneivc  rcfj^iouo  of  tlic  world,  xnd  e^>oc:ially  of  lite 
cm  [Virbt  of  our  own  continent,  who»e  snr&ce  U  coTend 
these  upper  fomuitions  later  than  the  carboaiferoiu,  muK 
CMMrilj  be  underlaid  by  tlic  latter,  and  therefore  eontain  tti 
If  this  were  true,  the  great  depth  at  which  the  coal  would  I 
found  would  generally  be  «u  insupcnible  difficulty  in  tlie  w 
of  it*  bdng  jirodueod,  in  the  preient  state  of  the  art  of  nuuin 
Bat,  ID  the  next  place,  it  should  1>e  understood  that  tbc  gntt) 
eal  toriee  of  formstJouB  may  not  be  complete ;  for,  althou^d 
Ctnita  of  tlie  earUi's  tmrfaoe  were  formed  in  tlie  regular  sntec 
BioD  deBcribed  by  geologists,  yet  they  are  not,  ae  Wcmw  txit^ 
equally  spread  over  it  like  the  co«te  of  nti  onion.  Exanifl 
have  already  been  ^ven,  where  many  members  are  entlii 
wanting,  from  the  absence  of  the  conditionB  necoEsary  tot  lb 
forinatEon.  If  the  iiurCnce  of  the  earth  were  tmcreo,  the  wal 
not  heiag  of  very  great  depth,  and  parts  of  the  eartJi  being  i 
land,  the  Bcdimciitary  rocke,  which  can  only  be  formed  nul 
water,  would  only  extund  to  thv  nhore,  and  be  wanting  tm 
the  partA  whidi  were  iBlnnds  nr  continents  during  tlte  agcwb 
they  were  being  formed,  and  in  places  too  remote  from  I 
producing  cauttcg.  To  tho«e  who  are  not  familiar  with  puAt 
c&l  BiihJGcts,  it  may  seem  very  strange,  for  example,  tliat  Sovi 
enetcm  Pcnutfylvatiia,  while  it  lias  no  coal,  baa  running  ten 
it  a  belt  of  a  mtich  later  fonnatiou,  the  MeAwoie,  or  New  Bi 
Sandstone  of  the  Triasuc  period  {see  small  map  on  page  1^ 
Till'  same  New  Kcd  Sandstone  extends  across  the  State  of  Se 
Jersey,  and  m  tar  isouth  as  Soutli  Carolina.  It  is  found  in  ll 
Talley  of  the  Connecticut  River,  and  tuniuibes  the  brown  b«!l 
ing-fltone  used  in  New  York  City.  It  cover*  the  b«tCl»^il< 
Gettysburg,  and  tliere,  tlie  next  adjoining  formation  bdaw 
is  the  Put^urii  sandstone,  of  the  Sonth  Mountain.  Iltm 
the  intermediate  foriiiatit)[i)(,  iiic-Uiding  the  carbonifcroni,  i 
wanting.  This  Meanzoic  foniiatiim  in  frequently  tnivefsedt 
curious  tra{>-dikei».  The  Falisadee  ob  tlie  IlndsoQ  Kivcx, 
the  aame  ritlge  in  Jersey  Ctty,  tlimugfa  which  tlte  tnnoel 
doep  railroad-cuts  pass,  are  composed  of  one  of  Uubb  trai 
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in  the  Nen-  Red  Sundstonc,  and  ttiero  i»  no  omt  siKlcr  Utcui, 
ftlthougli  both  Are  s  later  t'omiAtion  tlian  the  coal-fielOaof  Feuii- 
eylvauin.  Wlicii  iLv  Alk'gbatiy  Moniitalns  n'«rx:  elevutvd,  a 
deep  ^ilf  WAS  tVirmod  eiist  of  thnt  range  of  inuniitiiitiH,  utiiclt 
voa  aftenrard  filled  by  this  McBozoic  or  red  ntndstoiie.  An 
iMliuilIy  rooiarkftblc  a1»i'DCc  of  maiiy  of  tliv  ^-itt  goological 
foniiatuin»  exists  o»  n  much  larg«r  ecaW,  tbroii^ilioiit  that  viist 
region  between  the  Missouri  River  and  the  liocby  Monntaiiis, 
ad  through  Nlw  ML'xifu  and  Colorado.  Thu  uphcttv-alx  of  the 
lite  moHiiUins  have  turned  np  and  exposed  tlie  edge*  of  the 
fnnustinns,  showing  the  lughcet  to  be  the  White  Kiver  Terti- 
U>'  I  '  the  next  below  arc  the  Trnusition  of  Hnydcn,  the  latter 
iig,  a»  tiefore  stated,  lignite  beds  of  great  value.  Next 
bt'low,  are  the  Cretuft-oiie,  then  the  JuraMic  and  Red  bods,  then 
iio  Carbon ifiToud,  whidi  in  these  We*teni  Territorio*  is  alto- 
ather  of  marine  origin,  and  contains  no  coal ;  below  it  all 
the  Ocvoniau  and  Stiuriau  fonoationa  ar«  entirely  wanting,  or 
at  Iwiat  liave  imf  yet  bwii  illwoverwi, except  the  lowestor  Fot»- 
datn  sandstone,  below  which  arc-  the  granite,  metAinorphio,  and 
Hie  rocks. 

Prof*.  Hajden,  Newberry,  Foster,  niake,  and  others  of  nur 

beet  gedogista,  who  have  explored  the  country  from  the  Mis- 

eouri  to  the  Rocky  Mountains,  have  all  aeaertod,  in  the  most 

itivo  manner,  that  no  coftl  whatever  of  the  Oarbnniferons 

<  has  l*een  found,  and  that  there  is  erery  reason  to  suppose 

that  none  esisttt  much  liirtlicr  vest  than  Fort  RIloy,  in  KanMui. 

Till-  wirboniferons  rocks  exist,  but  they  belong  to  the  npper 

carbiiuiterous,  abore  the  true  coal-beds,  and  being  of  mariue, 

instead  of  fi-usli-watcr  origin,  no  workable  beds  of  con)  need  bo 

looked  for.     Colonel  J,  W.  Foster,  a  high  geological  authority, 

Mys :  "  While  the  carboniforous  limestones,  and  even  those  of 

tiiv  co«l-measares,  hare  been  ob»ervod  at  frequent  intervals  along 

the  entln!  eastern  slope  of  the  Rocky  Mountains,  tliere  is  not 

to  be  discovered,  in  all  that  region,  a  true  seam  of  coal  of  the 

Carboniferoui  opodi,  and  the  rauon  for  this  is  he  tliinks  ob- 

riiius,  Iwcause  to  the  east  the  waters  were  shoaling,  giving  origin 

to  a  scrfes  of  lagoons,  on  which  tloiirt«he<)  the  rank,  luxuriant 

Tfgotation  of  the  coal  era.    'VVIiile  such  conditions  existed  to 

tlie  Kast,  he  says,  no  tlie  other  hnnd,  to  tlie  West  stretched  out 
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a  deep  occsb  witli  uo  vieiblo  shores,  whoM  watemwerc  tcMO 
only  l>7  marine  (onm,  and  upon  ffbose  floors  only 
■edinieats  were  depositeJ." 

We  liare  rolorrod  to  Uie  varying  tliicknott  of  tW  n>cl 
aocordiag  to  the  viciuity  to  the  p^)d^(-ing  caasen  or  fo' 
Some  formations  reqiiiru  special  (nivtiiuetauecs  for  tbeir  pn 
doction,  audi  aa  coral  limestone,  to  form  whidi  a  depth 
water  not  exceiidisg  100  feet  is  neoeseary,  and  a  imifomi  ii 
porftturc  of  not  lower  tlian  OS",  and  tliu  abHeocv  of  mniU 


or  cold  currentfi.  In  tike  manner,  many  ver^'  peculiar 
ditione  were  neocftiftr^'  for  thu  foroiatioii  of  coal  and  for  'r. 
transfurtriation,  m  w  explained  in  the  chapter  duHc-ribin^  tli 
ori^n  of  coal.  The  oo^-plants  are  of  the  froah-water  spvia 
while  the  coal-mcs«iirc0  in  tlic«e  Western  regioDB  are  foniul 
bo  represented  t>y  a  purely  marine  deport,  Budi  u  cnrtM>ntfM 
oos  liwmtone,  which,  during  iho  ooal-forming  agee,  lay  bsMtl 
th«  sea.  'SVbile  it  wonld  not  bo  eafe  to  predict  tliat  coal  of  ill 
true  Carboniferous  age  may  never  befonndwest  of  Kaaia*— ft 
islande  may  be  fonnd  in  every  eca— y«t  the  indicfttioDB  seem 
render  that  sopposition  highly  probable.  Thua,  too,  if  the 
coal-meaeures  are  found  on  the  weetcrn  side  of  thitt  ooutineol 
they  inay  vary  in  thickness  Hud  dutcrjorate  in  valae,  aa  tbif 
ovi<l<-ntty  <lo  in  a  western  direction,  «u  fitr  m  thi-y  have  liM 
di^covei-od.  Unless  we  coold  be  aseureil  of  sometliitig  beUc 
than  tho  poor  kind  of  coal  in  beds  from  one  to  two  feet  tbic 
found  in  Kansas,  it  would  not  pay  to  Rink  deqp  sliada,  «p( 
dally  as  there  is  plenty  of  liguitu  coal  of  a  good  qnalily  near  Ui 
sorfaco. 

In  all  tlie  previous  portion  of  tliis  work,  cxi^-pt  Virgisi 
and  Nurlli  Carolina,  our  rcsoarchn  have  been  ei(-ln«nvdjr  ll 
the  carboniferous  rocks,  for  in  thoHO  alone  are  the  vnlnablc  cod 
MAms  of  tho  cuHti-m  portion  of  the  ITiiited  Stnicc  fuitaii 
Probably  only  a  small  proportion  of  thu  coal  now  mined  in  tli* 
world  is  of  liny  of  the  other  agea.  But  now  wo  bare, 
were,  passed  Into  anotiicr  world,  where  tlie  surface  li  conred 
by  newer  and  later  rocktt.  I'lie  carbontl'oroue  nx^  are  wrt 
wautiug ;  on  tho  contrary,  tliey  are  found  in  abundance  and  (f 
great  thickness.  In  tho  dtt-'p  caflons  of  tlie  Colorado  and  otbff 
rivers  of  the  &r  West,  and  in  uuuiorons  places  where  tta 
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granite  mouutAins  liav«  b«cti  upUfte<),  tbrough  tlie  watcr-fomieil 
rocks  tilting  tliem  upward  and  exposing  tbem  on  the  Btdea  of 
tho  moimt:iiDs,  the  carbon  iforous  fomuitious  Aro  Always  found. 
But  lliiTi!  nrc  two  vury  roninrkHblo  peculiAntics :  liret,  tliat  thu^ 
ntt  upon  the  PotMlain  sandfltone,  which  In  the  Enet  U  tho  first 
fiMsilifcrous  rwk  above  tho  prinisry  evstem — all  the  oeuaU; 
BUOCtudin^  Silnrixn  uad  Devoninn  rocks  arc  vrAUting  iii  aU 
tho  region  nortli  of  th«  South  Pftj«,  latitude  43°  31'  north— 
Had,  stcoudly,  tho  cnrhonifemus  rocka  prodaoo  no  coal.  Dr. 
Hityden  thinks  no  worfcnWe  hmU  will  ever  be  discovcrod  in 
rorniationf)  older  tliftn  tlie  tertisiy  or  cretaceous.  "  Over  tho  area 
now  occupied  br  tho  central  and  weetMn  portion  of  our  con- 
tinent tho  Msi  iirf\-aili:ii,"8ayK  Prof.  Ncwberrr,  "during the Car- 
boiiiferouR  period,  for  tlierc  we  find  the  carboniferous  strata  to 
be  almost  exchisively  represented  by  massive  limestonn-,  the 
orignnic  ivdtinvntM  dqiot^itcd  in  a  broad  but  shallow  opuan 
crowded  with  animal  life."  Hereafter,  therefore,  we  are  done 
with  the  carboniftTiiua  formution,  fur,  06  it  producoe  no  comI,  wo 
ran  taku  nu  interest  in  it.  The  fo^it  tut:]  found  in  the  Western 
r^OQfl  now  to  be  considered  bolonga  to  the  newer  and  bi-rhcr 
fljnhmu  of  roeks,  to  which  we  must  now  devote  onr  attention. 

The  general  geological  section  in  the  far  West  is  very  brief. 
In  the  aec«iid{ng  order  we  have :  1.  The  granlt«  or  primary 
nK'ks ;  3.  The  PotiMlam  sandaloue,  but  ttiis  is  sometimes  want- 
ing ;  y.  The  carboniferous  limestones,  but  without  co&l-eoams ; 
4.  Tile  Triaxeic,  a  series  of  brick-red  eandstoncs  of  the  winie 
formalioo  as  those  seen  between  New  York  and  Phitadelphia ; 
r>.  Tlien  a  tltiii  grou]>  uf  )-aiid  and  marie,  tho  Jurassic  formation ; 
R.  Then  the  whole  series  of  cretaceouft  beds  with  their  charac- 
teristie  remains ;  7.  There  appears  to  he  a  transition  eeriea 
between  tho  eretacooH»  and  tcrtLiry,  to  which  the  coal-beds  are 
now  supposed  to  belong,  or  to  the  cretaceous ;  8.  The  Tortiaiy ; 
9.  Superficial  deposits.     All  these  rocks  are  tilted  upwanl  in 
the  elevation  of  the  niomitainSi,  up  to  the  light-colored  rocks 
il Cheyenne,  whicli  were  ileposited  snbsc^iuent  to  the  npHt^ing 
,tifllM)  mountain  ran  i^>«.       The  Triassic  is  tho  formation  in 
'vhich  io  ci'rljiin  ]r)i,':(lilieji,  frnin  the  exUtonoc  of  diy  laud  to 
pfiiilttce  the  occoiBary  vogeiatiou,  some  of  the  smaller  coal- 
I  owe  their  ori^n,  bqcIi  as  those  of  Bkhmoad,  Vfj; 
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Deep  liirer  and  l>aii  Uivur,  liortli  Caroliui,  and  Lot  Broui;ui| 
in  Sonont.     But  in  our  WeMem  Territories  tliere  te  no  eotl  nl 
thU  age,  alUloitgli  tbc  triajteic  rocke  iirv  iibiiuilAnL 

LiifmU. — Scieiitilics]ly  siieakiiig,  tliere  is  no  mora  coal  wort 
of  Kuisae,  tJieroby  meaning  that  better  qnalitj  of  foenl  (ad 
found  wnong  rock«  uf  the  Citrboniferaus  nj^,  but,  {inuticiUjr 
snd  commercially,  tliere  is  a  gresi  abundsnue  of  it,  eueb  k>  U  i 
Tbat  wltidi  t«  found  in  die  BSme  form,  iti  mined  from  tbe  e«tk 
In  the  Mine  mnniiur,  baa  the  appt-anmco  and  luien-vra  tlie  tw^til 
purposes  of  coal,  ie  deserving  the  name  of  coal  tii  cumniun  int- 
ljinoi<.  Ajs  n  cunvcnii-nt  dii»liuetiou,  i-xprcuivv  of  its  geoloficat 
age  and  peculiar  qualities,  liMwever,  it  is  more  accumtcly 
lignite. 

Tlic  ligntte  formation  io  cti-ily  diHtiuguicbfl  tKnn  tho 
in«(i»Qre«,  as  well  bjrltsdifltnl)iitiunandthecliemi<.-nl  t-ompoi 
of  its  combustible  matter  as  bv  tho  plants  by  wbicli  it  is  » 
com]inni<;d.  Lignites  are  formed  by  tlie  acelduntal  d«^>o«Uini 
of  a  cei-tiiin  quantity  of  wood,  apparently  transpone«l  by  riven 
or  Mirao  otlier  agency ;  or  oven,  pcrliaps,  nru  oomirasod  tif  ih* 
hc«ped  remaiiiM  of  %tfs»  which  grow  in  uianhcs  and  Kwami*,  il 
tho  places  where  bods  of  lignite  are  now  foand.  The  arou 
which  tbcy  cover  with  Btrat*  of  conibnstiblo  matter  anr 
tr^nely  variable.  Sonietimt^s  tliey  extend  ihemsclvoii  for  lira 
dreds  of  miles,  preserving  a  corljiin  horizon  ;  Bomdimw  ll«f 
have  only  a  few  feet  in  diameter,  and  appoar  either  thin  or  IDm 
a  broken  and  heaped  compound  of  black  cumbustililc  mitifn'. 
iiTCgularly  phtccd  at  various  horizons  in  ttic  khir-  vinuiiy 
Beds  of  lignites  are  genemlly  intermixed  witli  clay  or  stud. 
Their  overlying  strata  ollcu  are  not  sIihIl-k,  but  uioelly  wft, 
blxc-k,  or  yulluw,  plastic  olay  or  und.  Tliv  lunncMiiN  nnnaini 
of  plants  fonnd  in  this  soft  matter  are,  of  course,  decayci^ 
broken,  and  imdii-tinguiehablo.      Sonii'timcs  t]i<  i^ 

oomponnd  of  pure  coinbuiitiblo  nuttter,  much  soil-  :  me- 

coal,  or  tme  coal,  and  sometimes  it  ia  composed  of  altcraiM 
layers  of  soft  cUy,  witli  bands  of  pnro  lignite  tVum  ens  to 
tvo  inches  tliick. 

All  the  fossil-loaves  in  liguito  bode  in  thu  Tertisr)*  imi' 
fiHiBS  which  wc  are  in  the  tuibit  of  seeiug  around  ui  op  ^* 
trees  of  our  time,  sucli  a«  oaks,  wolnnts,  and  beedice,  einu  m' 
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otlierfl,  easily  rccognixul  hy  Uic  brancliing  of  tliv  veins.  On 
ttic  other  hand,  the  fosAil  leaves  of  the  true  cntil  are  inoAtly 
Runs,  and  the  other  renutine  re[>n.«cnt  the  scare  or  thu  etrue  uf 
Ui«  bnrfc  of  trecH,  of  which  the  fonn,  the  dircctiun,  and  tlio  re- 
mwluible  regiitarity,  are  entirety  at  variance  with  the  rough  and 
irregular  Burfoce  of  tUu  bark  of  our  trees. — (Owen,  in  Arkaosaa 
Kciwrt.) 

Hrown  coals  are  more  subject  to  8pontan«ouB  combastloa 
than  thu  trne  ooalB.  Those  which  extend  tnauy  hiuidredcof  uiilea 
tHang  the  U{>p«r  Missouri  Hiver  were  obecrred,  by  Lcwi«  and 
Clark  In  1804,  and  by  sub«c<)iicnt  travellers  for  a  long  time 
afterward,  to  bo  on  fire  in  tiunicrouit  jiiaew  on  the  borders  of 
tbc  great  rirers.  Occasionally  they  are  now  found  on  firc:, 
Tliesnme  phenomenon  prevails  in  Anstralia  in  ooal  of  tlie  like 
age.  In  uur  Wcvteni  TorrituricH  many  extensive  beds  of  Uicso 
Iij;iiit«a  liave  been  evidently  entirely  oonsamed  in  t3io  ground 
tWim  spoittanoOQS  combiution,  leaving  a  lavi-r  of  ashes  where 
wan  once  a  nun  of  coal.  The  adjoining  roc-k«  ore  partially 
melted,  or  otlierwiM  metamorphosed,  according  to  the  nature 
of  the  material  of  which  thoy  wore  composed,  and  the  degree  of 
hcnt.  In  some  imtlanoes  overlying  betU  of  chty,  within  reach 
of  the  heat,  have  been  burnt  into  h  brick-like  material. 

During  the  Cretaceous  and  early  Tertiary  j>criods  an  im- 
menwe  Hwninp  scorns  to  tiavc  exi:<t««l  along  tlie  foot  of  the  itocky 
Mountains,  on  the  <»stem  side,  extending  for  many  hundred 
Jea  northwani  into  British  Amcnoa,  along  the  waters  of 

okenxio's  River  to  the  Arctic  Sea,  along  tlie  costtt  in  Alaska, 
and  southward  into  Now  Mexico.  A  similar  formation  is 
foatid  at  iiilerrala  all  along  t]ie  coast  of  South  America,  pro- 
ducing lignite  eoal,  which  is  found  as  fiir  Houth  na  Patagonia, 
alung  the  straits  of  Magellan.  It.  C.  Taylor,  in  his  statistics 
of  coal,  published  in  184^,  f^Wtia  aa  acounnt  of  this  wonderful 
dopos]!,  with  a  good  chart  of  ttie  ooal-fields  on  the  surikcc  of  the 
globe,  on  which  these  and  the  lignite  fields  of  Europe  and  Asia 
ire  also  given  :  "  Tlirnitgliont  these  regions,  it  rank  vc^ittitiou 
most  have  flourished  for  a  long  period,  of  a  much  mtu'U  modem 
character  than  tiMt  of  the  Carboniferous  coal-measures,  consist- 
bg  lai^ly  of  coniferom  treeit.  In  time  an  imnicu^  muss  of 
tegMatiou  was  accumulated,  which  beeame  ooverod  by  maMea 
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of  ciny,  sand,  and  pebbles,  aud  thiu  t1i«ec  reiiiarkAblo  fidj 
Tertiary  ounl  wcru  furuiutl  wiclt  tliuir  coat-bed^,  uuiltTcJ»vi 
iroD-orcM,  bearing  a  great  ro&embUnce  to   tliu  Carlioniiitrou 
measnreB.     On  the  wcet  s'ldn  ul'  iLe  mountniiiH  »  ^^  md 

tion  of  tbingUMeuiHtu  Luvi'fxi»te'l,fttidcual-bu(lii  ..  :. 
but  eluiiige*  of  lerel  caDfie<l  the  formation  of  a  greater  nua^ 
of  coal-beds  of  lea  thicknoe*." — (HoUiirter.) 

\Vith  tbc  completion  of  the  Pacific  Itailroad,  *nd  the 
si>ectiTe  settleracnt  of  the  vast  region,  wholljr  ile^titate  of  ti> 
ber,  through  whieli  it  pn«M*s  the  qucAioD  of  fuul  Ibr  thi«  : 
other  nilruuttli),  mid  for  tlie  popnUtion  which  will  occupjr  i 
great  country,  arises  as  one  of  mouioDtoua  importance, 
of  the  first  geologists  of  the  country,  and  wspwially  Dr.  1>,  Vj 
Hayden,  who  la  the  beat  autiiority  in  regard  to  tlml  region,  hiut 
for  years  been  exploring  the  country,  lung  in  advance  of  wtilc 
or  almost  of  tbc  liuutcrs,  generally  aocoinpaniud  by  a  forto< 
United  States  soldiers,  for  their  protection  ngaiiiAt  the  aava 

Whatever  may  be  tbo  extent  of  the  lignite  dopoisite  ot 
far  WcKt,  and  ttiere  is  no  doubt  thoy  arc  immciiiKj,  yet 
localities  where  they  are  found  of  a  good  quality,  near  tho  j 
lines  of  railroad,  are  of  tho  greatest  importsjice.  Indeed,  I 
question  of  fuel  along  the  line  of  these  nllronds  is  one  on  wltio 
their  very  exlstcnoe,  or  the  ability  to  operate  tliem  at  any 
Bonable  cost,  greatly  depends.  The  first  of  the  completed  line 
of  railroad,  the  Union  Pnviiic,  l^  very  forlnnatvly  situated 
thia  respect ;  for,  although  no  ooal  is  found  for  the  Itrat  606  mile 
west  of  Oinflhft,  yet  at  that  jwint  a  supply  of  coal  of  a  sufficieiil]] 
good  quality  for  steam  purposes  occotm  ;  and  it  is  tbaod  at  n<] 
rious  other  localities,  from  that  place  westivard,  SSJi  mih»  toEdiaJ 
City,  991  miles  from  Omaha,  and  785  from  Sacrameoto. 
Ibllowing  ex<-elleiit  account  of  these  co«l-rt:giotis,  by  tbo  latel 
Prof.  James  T.  llodge,  is  mucli  the  beet, for  tlie  pur[toe«aof  I 
work,  that  has  been  published,  and  is  therefore  given  entiiib 

Numerous  other  mines  have  been  opened  since  tho  datedf  I 
Hr.  Hodge's  report,  but  his  descriptions  of  tlie  character  of  llw 
ooal,  and  tlie  mode  of  it«  occurrence,  will  give  the  reader  a  to^ 
rcct  general  imprefsion  of  tluB  remarkable  coal-rcgioii.    As  to  1 
its  extent  and  bonndaries,  it  would  be  premature  to  gire  u/ : 
thing  but  vety  general  stntcmcuts. 
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COAL-MIXES  OV  THH  ROCKY  JIOUSTAINS. 

**The  oocurronco  or  coal  iu  the  Koclty  MountaiDA  was  ob> 
terred  and  reported  on  hy  mo«t  of  tlie  curly  oxjilorere  ud  the 
different  mut»  tlkCy  tmvereed  across  the  <-oiitiiiviit.  Litllu 
importance,  liowcvor,  was  attndicd  to  these  discoveriea ;  and,  an 
the  ccial-beds  were  aeeii  only  in  tlidr  outcrop,  little  knowledge 
WM  ac(|uired  of  their  real  character.  It  was  tinderstood  tliat 
tLey  bulmi^'d,  not  to  th«  truo  coal  fonnatioD,  but  either  to  the 
Lower  Tertiary  or  Upper  ('retaceoiu,  and  the  conl  wns  cimsc- 
qaently  daeeed  among  tlio  li^itce,  or  brown  coals,  and  gt-n^rnlly 
conaidertd  to  bo  far  inferior  in  quality  to  the  genuine  cou)e  of 
the  Eastern  and  Middle  i^tatos.  As  the  countjy  hc^u  to  l>o 
fettled,  tho  scarcity  of  timber  soon  caused  those  deposits  of  faol 
to  be  looked  lip,  and  mine*  of  coal  to  bu  opuued  and  worked  in 
Ftah  and  in  Colorado.  The  cmiftrwctioii  of  the  Union  Pacific 
and  Cfutral  Pacific  Railroads  crciitcd  a  still  greater  demand  for 
ftiol  for  the  supply  of  their  loeoniotivvs ;  and  dcv'  niincM  were 
opfned  along  the  Hue  of  the  former  rond  in  Wyoming  Terri- 
tory, which,  with  those  worked  on  the  eastern  border  of  I'tali, 
near  tho  eanio  road,  supply  both  tliMO  long  lines  of  road  with 
tdl  tho  co«1  tboy  n'<]uire.  Xo  minc^  hnre  been  found  near  the 
Centra]  Pacific  Kailroad,  either  in  Utah,  Nevada,  or  Califoruiii ; 
flb  lliat  this  road  m  wholly  dependent  for  fuel  upon  the  coals 
brought  to  it  from  the  Union  Pacitic.  Tliough  it  is  searody 
three  years  since  thoHO  coal-minoa  be^u  to  be  dcTcloi>cd,  they 
have  already  produced  largt-  <iiiantitie«of  coal,  and  several  among 
them  have  the  appearance  of  thriving  collioriee,  well  furnished 
with  poweri'ul  niai'biitery  for  pumping  and  hoisting,  .ind  all  tho 
appliances  offintt^clasa  establishments. 

**  In  Colorado,  mines  were  opened  alon^  the  eafllcm  base  of 
thu  Itucky  Uountaius  about  eight  years  since,  and  a  nunii>er  i>f 
them  liave  been  worked  to  a  moderate  extent  &oni  that  time, 
•upplyinff  Denver  and  the  settlomcnte  btitow  the  nioimtains. 
The  oott  was  found  very  ^orviocablc  for  donieittic  puq)ot'c« ;  but 
was  deficient  in  calorific  qualities  such  as  are  required  for  foun- 
deries  and  other  metallurpcsl  works.  The  writer,  in  IStiZ,  found 
llie  blackMuitlw  for  tho  mo»t  part  unable  to  produce  a  wolding- 
lient  with  the  ooal  in  their  forgos,  and  coke  was  brought  from 
tM  for  a  fouudory  at  Black  Hawk,  at  an  expenee  of  $1 
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per  ton.    The  (.-oal-mincs  were  then  wt«eni«d  of  vory  lit 
valne.    Tbe  opouiiig  of  tliu  KansHaPaoific  Hftilroiki^  '     '^  -trvt 
of  tlto  Dwivcr  Piwilic  to  C'liojeune,  aad  of  tbe  i  ■  ■  <as 

ttml  fVoiD  DeDver  to  Goldoo  City,  with  tbe  prospect  of  ita  > 
teneton  in  aaoUwr  yiMr  tu  tliu  mining  touiie  in  tbo  mount 
has  grently  added  to  tlie  itoportimoe  of  tbc^  iutnc«,  and  \wi 
arrangementa  tor  working  tbem  tipon  a  largie  pcale.    In 
tvmUir  and  October,  1S7D,  tlic  writtir  ajpim  cxaiiiini-d  tbe 
and  aW  visited  all  tiio  i-od-ininee  of  irnjKirlani^j  in  Wvou 
and  in  Dtah,  near  tbe  Uniou  Pacific  road  ;  and  tlie  folic 
are  aomeof  tbe  results  of  bis  iiu-t-stigatioQS,  and  of  tbo  anal;* 
Lo  has  uudo  of  tbe  c-unU  liu  coUoctexl ;  '* 

TTu  Geohfficai  FoniuUion. 

"  All  thcM  coal-tninos  arc  fotmd  in  a  Hcriw  of  Bftndi>toiii 
and  fire-play,  probably  of  I-ower  Torttary  ago.'  No  limoHODi 
occtir  with  thuw  iftraui,  and  black  slate  ia  mot  witli  in  noal: 
^quantity  only.  Tliu  Kaudetoiica  are  gonorally  somewhat  6ubla 
in  texture,  and  are  often  exposed  in  bold  cliHfi,  tbe  fiiooi  tf 
which  have  waatbored  in  very  irn^^nlar  ahjipee,  and  fropicnily 
present  doup  holceand  cavcruons  deprceaons.  Ita  color  k  fruiu  i 
light  ydlowivli  to  reddisli  brown,  and  aomctimca  gray.  In  ploco, 
it  it)  fulHciently  sound  and  firm  to  make  a  {rood  building-Hudc 
Tho  fb6«ile  it  oontaius  are  cbiuily  loaves  of  dociduoiis  trees.  Ko 
foma  and  otlior  foaail-plantc  arc  fonnd  In  Uio  fonnation  Ilk 
tboM!  common  to  the  tme  eoal-nieasnrea.  Tbe  tibick  ^ti!«i 
forming  the  roof  of  a  coal-bed  at  one  locality  in  Wyoming  T<r- 
ritory,  are  found  filled  willi  fossil  nnioA,  which,  as  \\vi  writer  It 
inibrnied  by  Dr.  J.  S.  Xewberr}',  are  probably  an  uuduerflMl 
Bpociee.  Kir«-oUy  is  perhaps  tbe  prcdoniinaut  tnaterial  of  1^ 
formation.  It  occurs  in  beds  of  grcAt  thtcknan,  «sp«elaDy  In 
Colurudo ;  and  at  Golden  City  it  is  maiiufacitircd  into  fire^iri'b 
of  excellent  finality.  Clay  iron-stone  is  uccsBJonally  intenttsK- 
fied  nntb  tlie  claya  and  black  nlialcs ;  and  In  Itouldcr  Cmuiiy< 
Colorado,  the  summits  i^d  aides  of  some  of  thf  bills  near  (^ 
ooial>)ninui  are  partially  covered  with  uiiutsee  of  l>ro«-n  inu-oi^ 
that  bare  the  appearance  of  solid  ledgea ;  but  which  wen  b» 

'  Bf  D«,  Bajdcii'i  report  <4  lATl,  Ibvjr  apfM*^  U)  ba  OtIaceMU,  or  t  rnvMl* 
MttM  b«t>MB  lhi«  Cn(m«ous  ud  TurliMj. 
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doubt  colleetiona  of  ctftyiron>sU>iie,left  beliiiid  when  clio  lighter 
iQiitertaU  of  tUe  Btnta  ooQtaiiiiag  th«in  were  removed,  uid  oon- 
vertod  fiubftut^uvutly  by  utiuuitplicric  ageiicy ,  !iiU>  thotm  \aovra 
hjdnttt." 

The  CoalrSiOtM. 

"  The  conl-bedfl  are  ofYea  of  great  size,  the  largest  now  woi-kud 
being  !i(!  or  S7  feet  tliiok.  This  is  uu  Bear  Rirer,  on  the  eastern 
bonier  of  Ctali.  For  the  ii)o«t  j^art  Uiey  are  reinarkftbly  free 
from  impurities,  it  being  not  rare  to  see  a  face  of  eight  or  even 
10  feut  of  clean  cual  of  brilliant  lustre,  perfcctlj-  Bound  and  solid 
In  the  mine,  williuut  a  particle  of  slate  or  any  visible  foreign 
matter  that  would  injure  it.  Iron  pyritcB,  however,  may  gen- 
erally bv  detected  in  small  tlakes  and  tJiin  d)Hk« ;  but  very  rarely 
b  Huttii'ieut  <|uaiitity  to  he  injurions.  Mineral  resin  Lgi  a  eom- 
mon  ingredient  of  the  Colorado  coals,  and  was  met  with  at  oue 
of  the  minvs  only  on  the  Union  Facillc  Ilailroad,  tliat  at  Carbon. 
Tlie  bedK  Ue  at  an  angle  with  the  horizon  ;  some  are  vertical, 
none  were  observed  lovoL" 


QvalUi^  <!f  tin  Coal. 

**  All  the  coals  tend  to  crumble  soon  after  being  atposed  to 
the  weKther ;  but  when  [Hutoctud  tlioy  remain  a  lung  time  un- 
liiangod,  as  ts  shou'n  by  a  Urge  lnm;>  in  the  pos^-Kiion  of  the 
Wliter,  whidi  he  obtained  at  a  mine  in  Boulder  County,  Colo- 
lulOi,  in  1H*}3,  and  which  is  still  suimd.  This  tondcniry  to  cruin- 
bia  i»  tlic  caate  of  great  waste  at  the  minen — all  the  groater,  that 
tbsM  tt^ary  coak  can  scarcely  ever  be  made  to  melt  and  ag> 
glotinato  into  a  firm  coke.  With  rai-e  exception,  when  sub- 
mitted to  the  coking  prooe-sn,  they  retain  their  form,  or  crumblo 
into  a  dry  ]>ow<ier.  Aa  seen  by  their  analysis,  they  all  contain 
water  iu  their  compotsition ;  and  Utis  is  very  slowly  given  up 
even  at  tlie  boiling  tempemturo.  Ila  presi-ncc  niH:c«siirily  do- 
tnetd  from  the  calorific  power  of  the  coals,  not  merely  by  reaaon 
of  the  water  taking  the  place  of  to  tnuch  enrbou,  but  by  the 
consumption  of  more  to  (wttdnce  the  heat  required  U>  expel  this 
water,  lluncu,  it  is  difficult  to  obtain  s  strong  concentrated 
heal,  such  «a  is  needed  for  wi'tdiiig  iron  in  the  forge-fire;  and 
itiauuly  by  partioolar  care  and  skill  that  the  blacksmiths  have 
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genonllf  euoceedod  in  mskiiig  it  answci'  tlieir  pnrpoMjs.  At 
the  mmrlttui>«bop»  of  tlie  Union  Pncifip  Itailrosd  "     "  nt 

admilted  as  a  substitnte  for  Easlera  bitiiminoiu  > '  '  .igh 
some  of  thi-iK  dre  brought  ftx>m  Fvtiiievlviinin  niinc«,  about  S/JUO 
mile*  cUsiADt,'  and  Uie  very  best  of  the  Ilockr  Uountain  anil 
are  obtained  directly  on  tbo  line  of  tta-  milroad.  As  a  foel  tot 
locoiuotivtw  and  for  douiiMtic  purposes,  including  cuolcing  M 
woU  ag  wanning,  llie  coal  in  general  ansivers  very  well.  It 
kindles  and  bum^  freely,  making  a  bright  fire  with  a  ycllov 
blaxe  and  compumtivcly  littlv  enioke.  The  odor  of  this  is  Ml 
%o  HtronfT  or  di»nirr«cabli!  aj)  lliat  of  the  bitntnlnoiut  coals,  ud 
Boniewbat  resembles  the  smell  of  burning  peat.  The  emoke  b 
not  alwaye  dark  and  tliiek,  but  is  Konietiinu«  of  light-gray  color. 
The  OHhcs  are  remarkably  light  and  balky.  I'he  eii};init*n  tt 
the  locomotives  find  tliat  some  varictios  cmmhle  more  ihu 
othera  in  the  lire,  and  till  thmngli  the  gmtc-baro.  TlieM  » 
quite  closer  screens  st  the  lop  of  the  smoke-stAcks.  Tliey  en- 
deavor to  obtain  theooid  us  freshly  mined  as  possible,  on  accoii&l 
of  it6  tfoundcr  condition.  Clinken  Kometinics  fonu  mffidunll]!' 
to  ba  troublesome,  wliOD  tlie*conl#  ore  obtained  frtun  thofe 
mines  tliat  contain  seams  of  elate.  There  have  been  a  fewcMci 
of  voinbustion  of  rcfiiso  heaps  of  ooal^  supposed  to  have  uccurrfd 
fipontancouflly.  The  preseaoe  of  iron  pyrites,  bi  coals  no  es^ 
to  cnmible  and  ignite  as  these,  cannot  fail  to  eugjcest  tbiadan^t 
and  tlie  iniportanoo  of  guarding  all  heapa  of  it  from  bfiooatng 
wet.  It  is  not  onusual  in  the  liorky  Mountain  region  to  nuvt, 
among  the  strata  of  sandstones,  beds  of  ashes,  which  are  evi- 
dently thu  ruins  of  coal-beds,  aomc  of  which  are  of  larg»  sitt. 
The  wTJter  ha«  seen  many  sach  in  the  banks  of  the  upper  i«rt 
of  tlio  SJiseouri  iiiver," 

It  w  Lignite, 

"  The  geological  position  of  these  eoals,  together  with  tha 
considerable  proportion  of  water  in  their  compoeilltvn,  [ilaW* 
them  in  tlie  clasA  of  brow^^  ci-als,  or  lignites,  which  are  for  tl« 
moflit  part  distinguitihed  by  their  fibrous  structure,  and  el' 
resemblance  to  the  wood  from  which  th^  aro  dm%-ed,    Tfc 

t  Tlw  Colon  Pacifie  lUilrtnd  Compuiy  putohaH^ aiiaBiUf ,  U  IcoM  l^>llo 
BloMtuis  owl  Tor  blackimithicg,  whi«li !«  mia«d  l,11l>  dUIm  csm  of  Oisaba. 


A   BKTTER  QC.iLITY  THAN  OTDKR  LIGKtTES. 


Ml 


•aunl-ohla  of  tho  tertiary  formations  of  Saxonj  and  Brandeo* 
irg,  wlii-n  dug  au<I  elttcliLH]  in  the  livtdit,  looks  more  liko  brown 
of  wood  tliati  like  mineral  coal.  Other  varieties  nre  met 
in  varioas  conditions  of  diange,  and  among  them  some 
lat  lAattAy  rcscmblu  tho  ordinary  bttiini!noii«  coxl«  in  their 
impact  texture,  brillijint  lustre,  and  bUck  color,  both  of  ttio 
wl  and  of  its  powder,  thus  difioring  ontirvlj  in  ftppearnnoo 
om  the  brown  coaU,  or  li^itce,  tliat  give  a  name  to  tlte  dfiKK. 
Ilia  i3  the  general  character  of  the  coals  of  the  Rocky  Moun- 
tiiu ;  and  tboir  composition  shows  they  are  far  iuporior  in 
nality  to  what  the  name  of  the  claiia  would  indicAte.  Indeed, 
ley  appear  to  be  hotter  than  the  best  of  the  foreign  coaIs  of 
loir  own  variety  ;  and,  as  they  proeent  a  wondcrftd  degree  of 
nSfoniiity  over  extentiive  territories,  It  seemR  tJiey  are  really 
titled  to  an  appropriate  name  that  should  disttnguiah  them, 
t  merely  from  the  common  bitiuninons  ooaU,  but  from  the 
cr  Ii;r||ite8  alflo,  to  which  they  bear  8till  leM  roBcmblance. 
"The  European  lignite  deposits  are  of  veiy  limited  area, 
itercd  here  and  there  through  Pruc«ia,  Frano^  Groat  Britain, 
and  in  thefie  rtniati  basins  the  comjioaitioti  of  the  fuel  ia 
ery  variable.  In  the  Pmfisian  provinces  above  nsincd  its  value 
I  rated  at  only  unc-third  that  of  the  gvuiiine  coaU;  while  in 
le  north  of  In-land  it  i.i  considered  to  be  worth  two-thirds  as 
tncti  a»  the  bituminous  coals.  The  weight  of  the  ash  in  the 
Lblished  analyeca  for  the  most  part  exceeds  4  per  cent.,  and 
ngo*  from  this  to  20  or  80  per  cent,>  very  rarely  ew-eedtng  40 
cent.  The  composition  uf  the  American  varieties,  so  far  aa 
id  by  the  writer,  is  oontaincd  in  the  followini;  table,  which 
gtveti  the  lQ<«lities  of  the  principal  minea  worked  and  thiclt- 
of  tlie  beda.  The  water  was  dctuniiincd  by  drying  tfao 
eutwly-pulverizcd  coal  in  an  oil-bath,  below  the  tempumture 
of  boiling  oil,  and  above  that  ol'  boiling  water,  continuing  tho 
dlybig  for  sevcnit  hourv  till  the  coal  coasad  to  lose  weight.  The 
fixed  cirboD  in  all  tlieso  analyeea  Is  uncertain  in  quantity,  as 
Its  nnidiint  varies  through  a  few  per  cent,  according  to  the 
fro«t4<r  ur  leas  heat  employed  in  oxpelling  the  voUtilc  mat* 
tera. 
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AKALTBIS  or  COALS  rSOll  TIIK  EUCKT  MOtIST*D(9, 


UKUtn. 


riiuAiM 

OoUnn  axT.  c  T.  mrlk 
■udaflMhnltnL 


Cb. 


OsUni  (•«i,  C.  T,  uuin 
Utrplp't,  Kdnm  0«lt. 

"'iii:'":"; 

Da 

IbnlulTg     lU.aUn 

O.T. 

"      !«1l  BMiacT  Co,  G  T 


C»itoo,W.T 

BiOilta.  It.  T.  uiv«  bf<. 

HiDtlk.  W.T.  lainr  Ud.. 

VtnWX».V.r. 

%aAtlpSm.W,r 

rKiatnis  i'  T     

I'CrtHmiD'a. C■»hlU^  U.T, 
Monu  DUUd.  Cd 


II 


no  8. 


loee 


1} 


K  S. 

M  a. 
w  s. 

14DW. 
19  W. 


maw. 
(inw. 


ttaW 


ntiii] 

OlolO 


■told 


10 

u 


a 


t^ 


Law 


H  t.JT 


ifurtm 


i«n:  tut 

(LTO 


tt-n 

t&si 
it.n 

MM 


ST.I3 


<J0 


4JM.. 


HMfla^  atoiiA 


I 


WJ4 


laj*  *.« 

iU>i  AM. 

US,  «.TI  I 

I       I 


(UWOUivtnn  M:  ■ 

tiM.Qnr  wli;  wta 
».«  (UfMtnriiliM 

tuaar  w.  p.  Bl«^  Ji 


*'  A  table  of  the  compoeition  of  some  of  the  French  and  G« 
'ilW^l>giiit««»i>ioet  nearly  rusomblmg  those  of  tlto  RocliTMjain 
WBS,  ia  given  by  Berthier,  in  liis  '  TraM  df»  Euaupar  k  Vf 
SieAe,^  voL  i.,  p.  312,  and  is  here  introduced  for  comjtuiMi 
Those  li^itcK,  lieHignittcd  a«  'coiimion  lignites,'  aro  dtsorlbe 
ia  general  teniisi  ah  bejiring  a  close  reseniblsnce  to  the  cooli 
the  secondary  forraatione — black  or  brown  in  color — compact' 
of  irregular  fractun- — oftea  conclioidal  and  brilliant.  Xf{ 
textwre  freijuently  veiy  apparent.  Specific  gravity  about 
At  tlie  temjwiatnre  of  boiling  water  they  conunonlr  lose 
S  por  Vent.  In  the  analyuU  given,  the  water  thus  u! 
goes  with  the  volatile  matters  in  the  second  oolnmn.  Ther 
not  generally  melt  by  beat,  bnt  some  of  them  Boften  enfficieo' 
for  the  jiarticles  to  adhure  togt^thor;  and  »omo  become 
like  oiIr  at  a  moderate  elevation  of  temjieratBre.  These 
xeein  to  belong  attogcthor  to  fresh-water  liniMtone  fonuatii 
and  to  be  nearly  related,  to  the  petroleum  found  in  the 
formations : 


■AHSiS  PAViriO  BAILROAD. 


H8 


•«rU  kwt  «r  tb*  kum. 


lot,  ClMntit* 

.  Lm^  Ldwi*  PriMH* 

Mm  Vialt 


<U  KA  tiMVUM.  a  ivr  «ni.:  oninvt  bWk,  nbltlDE. 

I        I  •HdHrcnrtl}-,  l.tUa. 

U  MA  tt*  thill.  tmnUh  bWk ;  povdvr.  nn>( :  tmnftt. 

I  I     ath-Mfft  nJor 

ILBIM  noKHMnf  IibHt:  mhibUi  iMbi  nnnML  wtlt 

I     ctiliL  TM-nta  laj'vn. 
Iti  ifld  Ut  Dull  Uxk :  tnttm,  uo«Mk  B<  Ian 
HV  MJ>  «>JBbi«.»iaimc<ilir,iUBlultH«wi^ 
)(U)  EiT.t  K.ICaiBiwl:  MlHut  blvk  «iDf;  Inmlff  ft«e- 
I       I        I     lui*  ■  pa*4<r.  kmraUb  UMk :  jwla  nk*. 
U|4la.L>ivtr  Alpa j  M|  IM  «.e.1.V)ni|Ml ;  bIMc.  chm*  ImI»;  |mv««.  ttow 


BtCSlt^ON   OP  TAB   LOCAllTlKO   AND  MIKES    ON   TU£  KANSAS 
PACIFIC  KA1I.BOAI), 

"  C6u)SADO. — Coal  lias  been  found  in  Colondo,  both  on  tlio 
Rt  nnd  weat  etdw  uf  th«  PUtto  Rivur;  but  tb«  only  mtnea 
r  itninirtADco  lire  ne«r  the  CAHtcrn  foot  of  tho  uutomuiuGt  or 
Ino  Hills  range  of  Uie  monntaina.  The  fgnnatioa  to  wUich 
lUj  Itulou;;  18  a  c«rie«  of  eaiidatoDva  and  fire-day,  probably  of 
uwor  TtTtiary  age,  vhich  rao^coB  north  aod  eouUi,  and  along 
WMtcni  mar^Q  i»  fotuid  iiptilt«<l  in  n  vortical  poeitioD,  and 
>nictimii>  dipping  toward  tlie  inctamorpliic  rool(»,  Lliat  nuke 
ic  Btccp  tiiountain^Iope,  not  halt'  a  mile  dialanU  Fartlicr 
my  from  tlie  Diouutitias  tlio  iuclinntion  is  un«tw»rd,  and  bo 
Biitlo  that  tlio  oo«l-8tntta  overspread  lar^  tracts  of  oountr^-. 
ha  formation  follows  the  range  of  the  mountaiue,  north  and 
nttbf  to  an  nndvtoroiiii«d  extent ;  and  coal  i*  met  with  in  it 
>r  niort'  than  a  hnndred  niilcii  from  Denver  in  each  direction ; 
at  the  only  mines  of  value,  ejtccptiug  »  few  to  the  south,  aro 
Qoldon  City,  15  miles  wcKt  from  Denver,  and  tlicnee  iiortli 
ir  tn  to  ir>  miles  into  Boidder  Cunoty,  along  tho  banks  of  the 
:a  that  descend  from  the  mountsiuK  custwurd  toward  the 
latte. 

"Oiii-OBS  CnT. — Tho  first  diseoveries  of  coal  at  this  phice 
ere  several  small  and  nearly  vei-ticul  beda  near  together  in  tlie 
p  hiuik  of  Clear  Crcxjk,  about  half  a  mile  below  where  it 
out  from  till'  nioiiiitaiiis.     These  were  followed  liiit  a 
difitance  under  the  bank  toward  the  south,  when  the  ex- 
m  uf  one  of  the  beds  in  thi«  direction  was  oj>eoed  at  tho 
Bit  i>f  the  ridffe  a  quarter  of  a  mile  from  the  creek.     The 
as  here  found  so  lafge — from  10  to  li  fJMl  thick — that 
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tbe  lower  workings  wero  abandoacd,  and  •  Tcrtical  atuft  t; 
euuk  on  tlie  bill,  100  fcvt  deep  in  the  ooAl-bed,  and  leTds 
been  driruu  north  nnd  mntii  from  the  bottom,  and  also  Si 
below  the  surfncte.    The  bed  provod  to  bo  vury  [iruguUr 
thickness,  sometimes  pinching  in  to  »  Tow  iiicbea,  Aud.  Uion 
pandiug  to  8  or  10  foot.    It^  ftTenige  thickness  is  not  probabJ; 
moro  than  5  feel.     A.small  Bt«am-«iigino  is  used  for  pnmpii 
and  hoisting.    Little  wiitvr,  however,  Is  oncouiitorod.     A 
cut  from  th«  botturti,  driven  70  feet  east,  peaetrat«d  th«  folbv- 
i»g  etrata :  Clay,  4  fuel  thick ;  sandstone,  i ;  coal,  3 ;  saai! 
Btone,  12;  cla,r,  3;  sandftono,  7;  clay,  &;  black  alat^  3;  day,' 
4 ;  enndatono,  3 ;  cUy,  2 ;  cool,  2 ;  day,  6 ;  coal,  9 ;  eandstuoc,' 
6.    The  Inst  stratum  is  probably  the  extenaionbelov  of  a  heaiy 
ledge  of  Bandstono  that  forma  the  creet  of  tho  ridge.     Tbe  dity 
ia  all  tiro-<.'Ia,v,  uf  pretty  uniform  and  excellent  quality,  ti 
aimilar  iii  appearance  to  that  of  tbe  trae  ooa)-meaBan».    It 
seems  to  be  tho  provailing  material  of  tho  formation,  and  ti 
used  for  the  mannfaetnre  of  tirb-brltjc  in  an  extensive  mannfiiD- 
tory  at  the  base  of  tho  hill.    The  coal-mine  has  been  woilad 
only  to  tho  moderate  cxt^-nt  of  abo«t  10  tona  a  day,  for  the 
supply  ohivHr  of  the  local  demand.    Tho  appeamaoe  of  th» 
coal,  which  Li  of  a  dull  bhujk,  without  tho  bnj?ht  lu«tra  <x>iimiiOii 
to  the  coals   from  the  othc-r  mines,  has  operated  nnfnvorubly  t« 
its  reputation  in  tlic  Denver  market,  though  no  inferiority  uf 
quality  is  iudtcated  by  the  nnalyRcs.     It  is  ob[ainc<l,  too,  in 
pieces  of  very  irrogular  shikpe,  quite  unlike  the  handeome  iw- 
tangular  blocks  of  tho  other  l-osIk.    Like  them,  howevur,  it  la 
almoMt  entirely  tV«e  Irom  slate  Hnd  iron  pyritc*.    Rosin  ooeon 
in  it,  in  scattered  particles  aud  bnnchos,  more  abundaotly  thia 
in  tlio  ooaU  of  tlic  other  mines.    It  may,  perhaps,  prove  a  bottir 
coal  for  gas  tbait  the  other  mines  afford,  which  will  soon  be 
ascertained,  if  it  hns  not  been  already  at  the  now  gas-worl(S  at 
Denver.    Tlic  locality  is  very  fevorably  sitnatod  for  enpplying 
tlm  mining  tonus  in  tlie  mountains  with  fuel,  so  soon  a*  tiM 
railroad  now  in  progress  np  the  gorge  of  Clear  Oreok  reaches 
thorn.     The  pine-woods  there  available    havo  already  boco 
gmtly  thinned,  and  the  question  of  the  future  supply  of  fuel 
would  be  A  serious  one,  but  for  the  supplies  promiMd  by  tliei* 
mines  below  the  mouniaine. 


COLDE.V  CrrV  AMD  BILSTOX  CRK££.  J45 

"  Tliu  mngc  of  tlic  co»l-bc1t  to  Uie  iiortli  Me  of  Clunr  VvctHa 
wkB  traced  bv  the  writer  in  Octiil>cr  l.tst,  and  a  point  aolected 
fur  tfial-sbatlt^  on  the  hills  tulf  a  mile  Irom  the  creek.  Tlio 
liau  of  thiMC  vertical  lietU  is  but  puorlv  inJic-iitixl  on  tlio  eiir- 
fiioe,  atid  may  ho  auily  laiMcd.  Fxiiit  »trcatu  of  coal-Rinut,  or 
MosAom,  were  in  tUia  instance  followed  to  the  depth  of  TO  feet 
iu  tire-clay,  bclbro  they  led  to  solid  coal.  The  btsl  wna  Iioro 
found  about  10  foct  thick.  From  tliU  «ide  of  tho  creek  the 
railroad  will  be  most  conveniently  supplied. 

"  The  ontcrop  of  coal  lias  been  detected  at  iulervals  between 
Golden  City  and  I{id»loa  Creek,  five  mile*  to  tlie  north  ;  and 
h  the  formation  evidently  continues  through  ;  but  no  mines  »ro 
Lvorkod  in  the  inttneiiing  tracts. 

^^b  ''Ru.^Trix  Ckkkk. — Two  large  coal-boda  arc  opened  iu  tlio 
^^HDka  of  this  stream,  five  miles  nortii  from  Oohlen,  nnd  about 
^^^  miles  below  the  foot  of  the  moaotain-rangc.  They  lie  iu 
A  vortic;il  poaitioii,  about  ia  feet  apiu-L  The  upper  or  western 
one  hftt>  been  followed  imdcr  the  south  bank  sonio  ^^i*  foot,  and 
vu  found  to  be  about  nine  feet  thick  of  good  coal.  But  tho 
other  bed,  proving  to  be  quite  as  good  aa  to  quality  of  the  coal, 
and  affording  in  actual  working  full  14  feet  tVee  from  slate 
and  all  foreign  matters,  it  has  been  worked  in  preference. 
Oilier  Email  b«d£  have  been  met  witli  farther  up  tlio  stream ; 
but  theM  two  are  probably  all  of  importance.  The  large  bed 
ia  worked  on  both  sides  of  the  creek,  and  on  the  norlli  side  a 
Urge  abaft  was  sunk  the  U«t  seuoo  60  foot  deep  in  tlio  coal, 
fi>otu  Uie  bottom  of  which  levels  are  to  be  nin  north  and  south. 
Tbo  price  paid  for  mining  was  $1.50  per  ton — the  coal  run  out 
by  the  miners,  who  found  their  own  tools,  powder,  and  tights. 
The  timber  required  for  stull«,  etc.,  was  provided  by  the  owner 
froai  the  mountains.  Xot  so  much  of  this  ia  required  in  work- 
iiig  a  vertical  bed  as  is  needed  in  one  tnctiued.  But,  on  the 
other  hand,  tlte  trouble,  danger,  nnd  oxpen^o  of  working  the 
Ibrmor  »re  eMenlially  greater,  and  the  amount  of  coal  av.iiUibi0 
OTor  large  areas  materially  less.  In  this  case,  estimating,  with 
allomneu  for  waste,  that  the  production  should  average  13 
feet  of  coal,  and  thnt  a  cubic  yani  of  this  wciglis  2,OO0  pouada, 
the  mine  ehoukl  afford,  if  worked  to  the  depth  of  200  yards 
and  a  mile  in  length,  about  l,0oO,000  tons.    The  quantity  ob- 
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tainod,  however,  will  (]q)cnd  renr  miicli  ii])on  Uip  Ekill  wit 
wliich  tlic  work  is  condncted ;  and  tlie  freedom  rVnm  ncddes^ 
— rtipt^cUlly  fire,  the  danger  of  whicli  hae  aln'sdy  ]>een  cxjo 
cnced.     Tlio  coal  Hpjjoiini  very  well,  being  of  d(.'C|>-bLu;k  t\iioi 
with  Lrillinnt  tu«trv.    It  »oon  enimblei),  however,  on  expoiu 
jind  the  vaete  from  fine  coal  in  the  minu  has  been  r** 
that,  if  continued,  a  larger  deduction  would  havu  to  ho  nmd 
tlian  tliat  allowed  in  the  above  estimate,    llie  coal  hai 
witli  a  ready  sale  nt  the  luiiie  at  ^  per  ton  and  $lo  at  Dent 
14  miles  distant.    The  construction  of  the  railroad  to  Gt 
miiKt  io  reduce  the  co«t  of  tnutgportatioQ  that  l!)ciivcr  wiU 
hereafter  be  ienppliwl  at  lower  rat&i. 

"  Half  a  mile  south  from  Ralston  Creek,  toward  G< 
coal  was  <liEoovcrcd  some  time  ago,  directly  on  the  rnngc  of  tt 
b«d  worked,  of  which  it  is  no  doubt  the  continuation, 
exploration  tliDO  made  developed  a  ]arge  hcd  with  a  gentle  £) 
toward  the  mountains.    Whonorcr  tliie  ia  opened  again  it 
be  a  matter  of  interest  to  trace  out  the  extent  of  thia  cbiai 
of  (h'p. 

"  Lkojks's. — The  next  opening  in  the  coid-bed  to  the  no 
U  ill  a  gap  throuj^h  the  Mndetoue  ridge,  ahoiit  a  mile  nod  a  1 
from  ItaUtnn  Creek  ;  and  \»  known  as  T.iGiden'&  mine,  from  tin 
nnme  of  the  late  owner,  who,  with  two  other  men,  lost 
lives  by  entering  the  mine,  liift  Sc]>temlM.'r,  when  iho  air 
foul  in  cnnt«e(]tieuce  of  its  having  been  left  tinw<<rki.>d.     It 
tinned  for  some  time  inaocessiblo,  and  sntoke  was  issntng 
the  entrance  when  the  writer  visited  the  place  five  days  tf 
the  occurrence  mentioned  above.     The  locality  ia  of  Intc 
as  showing  the  continuity  of  coal.    The  formation  is 
traced  northward  from  this  point,  over  a  bro«d  and  faiglilj 
elevated  open  plateau,  by  the  strata  of  bindstone  projecting  iill 
vertical  layers  above  the  enrfacc;  and  the  coal  can,  willic 
doabt,  be  found  anywhere  ngiiintit  the  wi-sicrM  edge  oftl 
strata,  or  in  the  depressions  below  tlie  general  level  now  m 
pied  by  pond«.    The  hmds,  however,  are  not  likely  to  he 
occupied,  the  soil  being  filled  and  oovcre<!  with  Hinall  Txiwltj 
from  the  mountains — still,  by  irrigation,  a  con^^iderable  portii 
of  them  may  be  made  productive ;  and  the  fact  that  mrg 
ditcbea  are  already  made  aerou  thoN  tracts,  to  tho  loiror  ai 
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.  .inMer  Unds  to  the  east,  eliows  tJmt  wntor  lit  ivailablo  even  at 
their  lii^rli  ler«)i.  Hut  tbc  «oal  U  more  proliubly  vbuinctl  in 
the  vallevfl  of  tUe  creeke  than  ia  the  elevated  <iiviJcs. 

'*  III  Uio  n<!Xl  vaIIcv  crutwcd  hy  tliu  bull,  tbat  of  Coal  Crcvk, 
BOine  dsveti  piilcB  from  lUlston  Crocic,  another  opening  U  met 
with  niidor  the  woatom  nlgv  of  the  eanio  eandatouo  ridge.  The 
miue,  bowevw,  is  not  now  workoci,  the  ownora  finding  it  mure 
convenient  to  develop  tlioir  other  property  near  South  Boulder 
CrtftfJc.  two  or  three  mile*  over  the  next  divide  to  the  nurtii. 

"  MAit.4HAi.k*B  (96  milcd  eoath  of  Cheyenne). — The  mines  in 
the  valle}*  of  South  Boiddcr  Cruck,  known  u»  M^n-hidl'ft,  are 
among  the  esrlieft  worked  in  (Colorado.  'riie;f  were  in  o[>tir»- 
tton  ID  1S83,  and  hnvo  contiuuud  without  interruption  to  fur- 
aiidi  coal  to  Denver,  82  mileit  dUtant,  nnd  to  the  neighboring 
settlemonta.  The  localitjr  ia  a  Uttle  to  the  aouth  of  tlio  i<rook, 
in  tile  hills  bordering  a  email  bnnich  about  two  miles  bulow  ihe 
foot  of  the  niountainn.  X»  maoy  an  four  bcda  of  coal  hnvc 
liere  been  opened,  two  of  which  may,  however,  prove  to  be  the 
eame.  Ouo  of  them — the  hi;|hb6l  in  the  i-erii-s — in  found  just 
tinder  tJie  Hummit  of  the  divide,  dipping  gentljr  toword  the 
BOiithedgt.  It  is  known  a«  the  Dabney  bed — is  Ktid  to  t>e  nine 
feet  tliii'k,  .ind,  when  wurlcoil,  funii#hcd  eoiil  of  asnpurior  ([uiil- 
itjr,  esipoeially  for  blackmuitlia'  use.  At  a  lower  level,  and  also 
lower  in  the  fonniition,  i«  found  the  main  bcMl,  which  tn  workod 
to  the  thii'kne^  of  l'>  feet,  through  the  whole  of  whieh  tlie 
coal  ia  remarkably  clean  and  free  from  state  and  other  impuri- 
Uea.  It  contaioii  very  little  pyrit<.-:«  in  thin  ixska  and  aomo 
nain  in  sioall  particles.  In  the  mine  the  fres1ily-Gxi>oacd  tace 
pn-sents  a  beautifully  brilliant  appearand,  and  the  eoal  is  bo 
KHiud  that  a  onbicU  bloek  of  it,  Aaid  to  wi>i<;h  over  three  ton», 
was  taken  out  for  exhibition  at  the  fair  in  Denver.  It  ia  nsod 
rcry  gonorally  by  the  blackamitliK,  who  luivc  overcome  the  dif- 
ficulty they  formerly  expencnced  in  nut  being  able  to  get  tip  a 
welding  heal  with  it,  Tho  mine  is  worked  by  two  parallel 
koadEngs,  or  levels  driven  in  from  tho  north  side  of  tho  hill, 
and  riitin^  a  little  up  the  slopo  of  the  bod.  These  extend  about 
6(M  foe!  ill,  and  rooms  are  workod  on  each  side,  but  chiefly  np 
the  slope.  In  the  other  direction  tlio  bed  pa««e8  nndcr  a 
meadow,  when  the  coal  will  hav«  to  be  worked  and  drained  bv 
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VMMts  of  vertical  shuns.  It  is  now  mined  for  (l.SS  ya  tw, 
besides  cost  of  propi  and  keeping  the  tmok,  etc,  iii  gDodafr 
ditiou. 

^  A  third  bed  of  conl,  thrco  foct  thick,  is  found  ocroallii 
meadow  just  spoken  of,  in  the  bill  to  tlie  eaat,  not  half  a  sill 
from  the  main  bed.  It  dips  eastvardlj  into  the  lull,  ini)  hi 
been  followed  down  the  slope  4tO  or  70  feet,  under  a  root  a 
^re-«lay.  This  appears  to  lie  between  the  Dabnev  and  lli 
main  bod. 

*'  The  fourth  bed  is  not  fiir  from  tiie  Bmall  bed  JDst  it 
BCnbcd,  being  a  little  to  tho  north  of  a  line  connecting  it  will 
tlto  mine  now  worked.  It  differs  from  tho  others  In  Mng  ti 
vertical  position ;  and  it  is  not  clear  whore  its  position  is  in  tli 
series.  A  i^linil  witit  mink  njion  the  bod  some  years  ago  tolb 
depth  of  ^0  feet,  and  Uie  ooal  was  raiaed  by  a  horse-whim,  lb 
bed  was  seven  fvct  thick. 

"A  small  lilast  iuniaee  wa«  built  at  thi»  place  in  18<CS,fi 
the  pui-poee  of  working  the  brown  hematite  iron-orea  im 
ecftttcrcd  about  tho  liilU  in  tho  vicinity.  It  ran  bnt  a  abM 
time,  ^t'hGn  tho  enterprise  waj  nbaridoaed.  Tlioiigh  tlie  cm 
mince  wcrc^  so  conveniently  near,  no  attempts  were  made  to  a 
tho  conl;  bnt  pine-wood  cltarcoal  tVom  tho  mountains  waiti 
ployed  as  fuel.  Tho  iron  made  was  of  anperior  i)t)alilr,  ati 
is  evident  from  tho  nppcarauco  of  the  cinder-beap  that  the  III 
nace,  notwithstanding  its  dimlnntive  hIkc,  most  h*T«  worked 

"  Wilson's. — From  Harshalt's,  north,  it  Js  leas  than  a 
over  the  plateau  into  the  next  dcjirus^iou,  wliore  the  large 
bed,  easily  traced  by  the  ontcrop  of  the  Randatone  Ittdgt 
overlies  it,  is  again  opened  and  worked.     This  place  is  kM' 
as  Wilson'*  mine.    ITie  bed  h.">*  been  followed  down  the 
toward  tho  sontb-eontheast  about  SOO  feet,  and  the  height  ei 
excavation  in  the  coal  is  from  eix  to  Kcvcn  feet     Prohably 
whole  is  not  t.iken  out.    The  coal  itself  ia  the  mma  in  a 
anoo  as  that  obtained  at  Hiirsball'a. 

"  Tlw  continuation  of  the  rnxal-bcaring  belt  toward  tho 
here  appears  to  be  interrupted,  aa  no  more  mines  .irc  ofW 
iu  this  direction.  The  general  dip  of  the  straU  is  witk  tl 
slope  of  the  surface  toward  the  caitt,  hut  somewhat  Btcepefi 
that  the  ooal-beds  are  carried  under  and  disappear.    It 
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Tovvr,  Uwt  tbe  dip  mast  cliaiige,  And  &  iliarp  uprlw  to  the 
tnt;e  place,  fglluwvd  ngsin  Iiy  u  Ioiije;,  gentle  elope  in  the 
:«  direction,  lor  tlic  surface  of  tlm  country  nppcAiK  to  indi- 
te t1ii»  in  tlio  eteepncBB  of  its  short  weetem  ^opes,  and  aIm 
e  re»ppeiinnco  of  l*r;go  ookl-bedft  •omc  tliirtci-D  miles  north- 
t  ul'  tlio  last  mine  deacribed.  These  ure  found  in  the  sidu  of 
steep  hill  that  runges  along  the  east  isido  of  CoaI  Creek,  tho 
km«  stream  iiotioed  )>i'fi>rL-  nit  Wing  crowed  by  tlic  cuAl-boarin^ 
elt  iiear  tho  mo  mi  tain -range,  and  which  below  turns  from  an 
QBtem  to  a  northerly  counc. 

"  IJrioqs'is  (84  miles  south  of  Clieyenne). — ^The  most  northern 
iDjT  iu  tliette  bcilB  is  ilutt  of  ilio  Mcssra.  MriggA,  It  is  on 
e  side  of  the  hill  faeing  the  creek,  and  follows  tlic  slope  of 
c  bed  into  the  hill  east-nortlieast,  tlio  inclination  not  being 
steep  but  one  can  walk  easily  down.  The  length  of  the 
ing  is  about  fiOO  feet,  and  rooms  have  been  worked  to  the 
ht  iiiid  IcfL  No  water  ha«  yet  been  encountered  In  iinantity 
be  truuljlesoine.  The  eoiU-bed  is  sbfiut  IK  feet  thick,  in- 
udiug  in  this  a  scam  of  Ehtu  a  foot  and  tlirec  inches  thick  at 
««  lo  iliree  and  a  Imlf  feet  above  the  floor.  The  coal  presents 
handsome  .appearance,  being  of  a  bi'iglit  glistening  black,  and 
ming  out  in  sound  blocks  of  rectangular  fhiclurc.  It  has 
en  mined  for  the  Denver  market,  23  miles  distant,  and 
rangv-inents  are  now  in  progress  for  extending  a  branch  of 
,0  iJenver  Pacific  Itaitroad  to  tlie  mine, 
"  Rakee's  (SO  miles  south  of  Cheyenne). — The  Daker  or 
ngh>s  cual-bed  is  fi^  miles  farther  up  tlio  creek,  toward 
south,  and  on  the  same  side  of  it  with  the  Briggs  bed. 
lies  about  SOO  feet  lower  down  than  thiR  In  the  formation, 
Uie  extension  of  the  latter  is  found  at  this  greater  ele- 
11  near  by.  The  mine  was  originally  opened  in  the  l>nnk 
tUo  creek,  and,  tliis  being  an  inconvenient  place  to  work 
an  inclined  sliatl  was  started  on  the  bench  above  and  car- 
down  through  tlic  overlying  fire-c!ay.<i  and  sundslone  to 
iB  ooal,  when  it  followed  the  regular  slope  of  the  bed.  A 
in>engine  is  employed  to  hoiat  the  ix>al  and  the  water.  The 
d  is  ii  to  '>  feet  tliick,  di)>s  ea«t  into  the  hill,  and  producer  a 
rery  different  In  appejinmce  from  tliat  of  the  other  mines. 
|«rt  of  it  is  of  a  dull  jet  black,  hard  and  brittle,  breaking  in 
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cuboidal  fra^OL-Dts,  and  fttretikfi  of  this  canncl-llke  chAncitt 
soeo  iu  tlic^  more  brilliant  varieties  thnt  aro  aliM)  I'oiiud.  Inn 
pyrites  in  ostrcmoly  tliiii  diskfljaud  rei)inal«o,iiru  notii-cd  in  U> 
ooal.  Two  or  tlirec  other  small  beds  of  coal  Appear  in  lU 
bank  of  llie  creek ;  and  in  the  slatos  or  clinics  over  tliutn  nrt 
courses  of  kidney  iron-ore,  that  nmy  po«Uhly  prove  luffldui 
for  the  Hupply  of  n  binat-niniace. 

"  Otiicr  coat-beds  will  doubtli-t*  be  opcni-d  in  ibis  rrginn, 
also  farther  buck  toward  tlic  other  mines.  The  only  (viic  iSt 
covered  tlic  last  Reaiion  was  by  Mr.  Davidson,  in  explurinff  Ihl 
Htrata  near  the  highest  elevation  of  the  country,  pruhatily  Iw 
above  the  great  eoal-bcd.  It  proved  to  be  a  bed  about  Siftil 
thick." 

S.  On  the  Union  Pae\)io  Eaiircad. 

""Wvoinso  Tekritort, — Although  the  coal-belt  of  Col 
extends  north  into  Wyoming  Tcrritoiy,  and  inilicnltona 
Itavo  bocn  found  near  the  line  of  tlic  Union  Pacific  Itail 
luia  nowhere  been  found  ]>ro<lnctive  of  good  coal  to  the  Mat  oT 
the  niack  Ilills.  Beyond  this  range  of  mountains,  In  the  Ijir» 
mie  TalWy,  the  eanio  formation  is  again  met  with,  and  valuabla 
niincK  of  coal  are  worked  nt  intcrt-nU  near  the  road  even  to  Salt 
Lake  Valley. 

"Cakbok. — The  first  of  lliew  Is  at  Carbon,  a  station  IW 
miles  by  the  road  from  Cheyenne,  which  is  at  the  cast  foot  uf 
the  Black  Iltllif.  Here,  by  the  side  of  the  track,  a  large  hImA 
Ilis  been  «unk  70  feet  deep  down  to  n  coal-bed  ecvcn  fuet  thick; 
ft  Bteam-etigine  for  pumping  and  hoieting  is  in  o{K<i-iiti»u,  and 
all  the  nppllancca  are  jirovideal  in  tlic  way  of  ^od  machiocif 
and  buildings  of  a  lir&t-class  colliery.  A  considerable  proportion 
of  the  coal  used  on  the  railixiad  is  liuro  obtained  ;  ami  it  istna*- 
ported  for  sale  to  OmAlia,  r>2(>  miles  by  railroad,  nnd  to  Denw 
2'Mi  miles.  The  coal  \*  in  Ciir  rcpnte,  tltough  it  mnkcaaWi 
cUokor,  and  the  analysis  shows  It  has  more  mineral  impertlv 
than  the  other  coals.  This  comes  in  part  from  Knall  teanuof 
elate  in  the  bed,  and  aW  fWm  a  coating  of  a  white  pow<l«r«i'- 
Borvcd  in  tlie  soams  of  the  coal,  which  proves  to  b«  carbotmc 
with  a  little  »ul])luitc  of  lime.  If  It  contains  more  aitli,  It  is,"" 
the  other  hAQd,  coinpnnitiTcly  tnts  from  water,  ebuwing  ^ 
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tel  pereentage  of  Uiis  of  any  coal  analvxed.     I'liu  Hmoko  of 

ftual  is  Ulack,  like  that  of  tho  bituminous  coiils. 
'  Hil-LviLLK. — TbtfDcxt  miniiigc-MtuLliiihiQCiit  isat  Ilallrille, 
mllrd  llirtlier  weol.  Several  coal-b«ck  (probably  four)  are 
lust  Joond  in  a  bill  about  300  vards  south  from  tbc  railruad, 
todatidv-track  leads  from  tbitt  tu  tbo  miuo,  Tiie  maia  bed  of 
nul  is  from  5^  to  6  feet  thick ;  and  below  it  iit  aoother  bed 
lime  leet  tliick,  which  in  one  place  comes  vithiii  a  foot  of  it) 
■od  ill  otLcn;  id  sepitrvitcd  Itvui  it  by  Hcrcrut  fcot  of  «late«. 
Other  iiTegiibritiej;  of  pI  ratification  are  noticed  in  the  main 
Dwl-lKd  il6c]f,  which  near  the  entrance  of  tJte  mine  ha^  in  tho 
lottr  half  Some  Hmall  ticams  of  Hl.it«,  and  near  tho  roof  a  layer 
pf  bony,  inferior  coal,  eight  iuchcs  thick,  none  of  which  are 
(bond  in  the  inner  or  extreme  part  of  tlie  workings.  'Htc  coal 
Wf  is  hard  and  solid,  and  bunia  with  a  white  smoke,  and 
little  odor.  The  mine  in  worked  without  trouble  Jl-om  water, 
ud  the  coal  is  drawn  out  on  an  iron  track  by  mules. 

"  Tlo  black  Biatu  roof  of  the  main  bed  abounds  in  fossil 
itMins  of  freHh-wntcr  iihelhi — unios  of  imdescrib«d  epeclca.  In 
iu  inner  part  of  the  mine,  when  the  roof  has  been  allowed  to 
wnedown,  uitiny  Iuiib  uf  thcKO  slater  might  be  collcutud  charged 
■ith  the  flliells,  .'♦till  white,  and  ol^en  iMttb  valves  ]>ri^cn'cd 
lide  by  side,  Tho  brown  simdstouee  intcrstratified  with  tho 
cml-beds  coutaio  stems  of  IrvcH  converted  into  the  sanio  rock, 
ud  impresriiona  of  the  leaves — all,  however,  very  obscure 

"Vak  Dvke. — The  next  coal-mino  along  the  road  ia  known 
U  the  Van  Dyke,  :!<»  miles  farther  weat.  This  is  in  a  hill  on 
iht  aitTih  side  of  tho  railroad  track,  and  go  conveniently  near 
toil  that  tlie  coal  is  discharged  by  a  shute  from  the  mine  di- 
nctlr  into  Uiu  car«.  The  bed  i«  4}  feet  tliick,  entirely  free 
bua  any  ndmixtare  of  foreign  Bubatance,  except  a  trifling 
■ooinit  of  iron  pyrites  in  thin  flakes  in  tho  seams,  and  diin 
gently  to  tlie  norlliwwt  into  tho  dry,  biirrcii  hill  in  which  it  is 
ioaai.  Tlie  roof  over  it  is  remarkably  einooth  and  sound,  so 
Uutall  the  coal  can  be  taken  out  clean,  and  comparatively  few 
Itnpt  HTO  roquirod  for  snpporliEig  it.  This  is  an  impfirtant 
niuidenilion  inarounti^'ao  barren  oftree^as  this  ItittcrCrook 
No  water  is  met  with  iu  the  mine,  and  tho  bed  can 
be  Jbllow(.-d  over  an  extensive  range  uorthcnst  and 
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wcet  wittiunt  cucountoring  nnjr.  T)ic  mine  fiuBto  opoD  Ibo 
vallt-y  of  Bitter  Crock  tov>'«n]  the  south ;  nnd  in  tbw  IiQla  oppo- 
site it  seems  as  if  the  same  hed  must  sf^n  *trilcc  in. 

"Tbo  Vao  I>}-kecoal  and  tint  of  Itovk  Springs,  ivu  miht 
htyoti6,  lave  ttiv  h€»t  rcpnUlioti  of  iiiiy  of  thv  Ruckv  MouhUId 
ctwls,  and  thifi  bj  their  annlj-sie  seems  to  W  well  d«-HTi'ed. 
Tlieso  were  thv  only  couU  that  affortlud  nny  thing  like  ruke  I7 
6i«tilUtiou ;  nnd  tlicy  should  give  n  inore  t.-oiii'«ntnilt>d  bM 
than  any  of  th«  others,  showing  the  )>ost  adniilulir'n  fi>r  itielat 
lurgi<-Al  purposes. 

'*  ItocK  SncutuM. — The  tniiioa  known  l>y  thii^  tmnic  nrv  two 
mlleg  west  from  tlic  Van  Dyke  heel,  ant]  ono  iiiilo  ra»t  frvm  tht 
station  of  the  Bame  natrie.  The  c-oal  uf  this  lucolirf  lus  hem 
obtaiubd  diiefly  from  a  dry  barren  knoll  ofeavernonK  enrnktiNi* 
itbiiiit  RO  fe«t  high,  siliinted  about  50  roda  Hoiilheaftt  from  tlw 
railroad,  with  whiclt  it  is  connected  by  a  bruncli  track.  Oa  llii 
south  side — away  from  the  nilrond — the  knoll  ends  ahrupd; 
in  Tcrticsl  clilTs ;  and  in  tlietse,  near  the  summit,  are  ttic  outcnp 
of  the  co«l-bod  and  the  vutranco  to  the  mine.  Tho  stope  0^ 
the  strata  ig  north-northwcEt,  which  niri-ie«  the  coal-lied  ondir 
the  main  track  of  the  railroad,  and,  aA  the  knoll  it  now  ahaoit 
exlianeted  of  coal,  arrangemcnte  bare  been  madn  for  workiiu; 
the  bod  dofio  to  the  main  road,  where  al<so  is  the  viUagv  cf 
miDOr^  honi>«e.  The  bed  i$  about  9^  foet  tliii-k,  bnt  onl,r  about 
seven  feet  are  worked ;  for  within  two  fe«t  of  ilio  top  is  a  tbia 
scam  of  elate,  th;it,  with  tbo  omiI  abovo  it,  mnke«  a  bettor  nof 
than  the  dry  and  cmmbling  elutea  and  ssucHtoneii  above  wouU 
make.  The  foal,  like  tlic  Van  Dyke,  is  very  sonnd  and  dean* 
igniting  readily,  and  bunting  away  entirely  withntit  i-rumblin^ 
in  the  fire  The  smoke  is  black,  like  that  of  tho  biluminou 
ooala.  Ilie  mine  is  worked  by  contract — Ihe  mincra  riddlJDg' 
tbo  coal  in  the  mine,  and  <IeIivcTing  the  InnipKviat  only 
for  $1.95  per  ton.  The  workmen  have  evidt-nlly  been  |i 
tlieir  own  discretion,  without  any  regard  to  obtaining  the  gT«*: 
est  amount  of  conl  tho  mine  should  afford. 

"  Tlic  opening  by  the  railroad  track  Is  a  slojto  pnesing  a 
Bitter  Creek.     This  had  not  in  October  ]M«aed  ijait«  throug 
tho  'rusty*  coal  into  the  soundt-r  ]i:irt  of  the  bul.     1'hn  min«3 
bu  to  be  provided  with  a  steAnveugiiie  for  {>utu|iiag  and  hoiiit* 
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tng,  ftttd  irill,  no  doubt,  be  productive  in  larf^  quantititn  of 
excellent  coal. 

"This  vicinity,  like  most  of  tbo  Bitter  Creek  Valley,  is 
deficient  in  good  vntor ;  to  tliat,  for  nbout  60  milee  onet  from 
Groon  River,  thi»  has  to  be  brought,  Iwr  tlie  Bnpi>ly  of  the  in- 
ImbiUUit^  und  for  the  locomotives,  in  can  specially  provided  for 
tlio  purpose,  and  mnking  what  is  called  the  water-train.  The 
carB,  nine  in  number,  have  eaoh  two  tanks  Eibout  nine  fool  high 
and  seven  and  a  half  feet  average  diiiutctor,  all  of  which  arc 
connected  by  a  large  hone.  Following  the  water-ears  is  a  box 
car,  in  which  is  a  locomotive-boiler  and  a  large  sti^ain-punip. 
By  means  of  this  tlic  water  is  pumped  into  the  stationary  tanks 
at  the  alationf),  and  into  the  barrels,  caskR,  tubs,  and  even  ket- 
tles an<I  cooking-tttovc  boilerfi,  with  which  the  inliabitanta  nuar 
tlie  »tation8  run,  on  the  itrrivnl  of  the  triiin  three  times  a  week, 
to  rooeivo  their  suppliea  of  water,  paying  for  it  at  the  rate  of 
So  cetit*  a  barrel. 

**  irTAH,  EvAXRTov.— The  station  cif  this  name  on  the  ITnlon 
Pacific  Railroad  is  441  mllca  from  Cheyenne,  or  ISJtf  from  Kock 
SpringN.  The  iniuc«  arc  two  miles  nortliwoBl  from  the  station 
•cross  Bear  River,  in  a  hill  on  the  north  side  of  the  fine  wide 
ralloy  of  tliis  stream.  Seen  from  the  minc«  this  valley  presents 
the  appearance  of  n  beniitit\il  plain  etretdiing  out  about  four 
miles  to  the  hills  on  the  opposite  aide.  Were  the  region  less 
elevated,  and  the  winters  less  svvero,  this  would  bo  a  moat  at- 
tracttre  site  for  a  largi-  sptllenient,  IWr  River  ia  a  swift,  stream 
of  good  water,  well  Btockod  with  larce  brook-trout.  The  Wah- 
•ntcli  Mountains,  in  view  to  the  west,  furnUh  ]>ino-tiinbor  tVom 
their  exieiiftive  fort-'fts,  Biiilding-stone  of  superior  quality  is 
quarried  from  the  »andi>toiiL>  beds  near  the  eoal-miues,  and  clay- 
boda  are  worked  for  the  maiiufacturc  of  brieks  at  tlie  foot  of 
tlio  hill. 

*'  A  branch  railroad  has  been  constructed  to  the  mines,  and 
is  nwd  for  tlie  boneflt  of  both  the  Union  Pacific  and  the  Central 
Pacific  Riiilroads,  the  former  being  supplied  with  coal  by  tbe 
Wyoming  Coal  Company,  and  the  lattor  by  the  Rocky  Moim- 
taiJa  Coal  Company,  whose  mines  adjoin  each  other  in  tlie  aano 
co«I-bo<i.  Thic  bed,  which  U  nowhere  c.\)ra«ed  of  its  full  thick- 
sxesM,  is  said  to  moosun;  M  or  itV  feet  from  tJio  tloor  to  the  root^ 
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It  it  evidently  a  bed  of  extraordinarjr  size  ;  liut  tlic  working 
are  limited  to  tlio  lower  |>orl!uii  of  it  oiilv,  tiut  iiiun:  t'<        '  'it 
or  10  iixt  liL-irig  tnkc-ii  uut.     Thiit  i»  lor  tliu  »:iku  ul'  g'v 
venience  in  getting  the  coal  now  required,  and  of  ecwiomj  it 
tiaibcr  for  prope.     It  must  be,  however,  iil  tbu  jirobaUe  aai- 
^ce  of  all  lliat  U  leA,  whicK  U  linnli^-  likdjr  ever  to  bo  rucoi^ 
ered  in  good  rondition.    The  bed  (lii«  tato  tlw  liUI  at  an  aa^ 
of  ubuiit  15°  with  the  horlicon,  becoming  euildeiil;  i>tM[)er 
tlic  lower  cud  of  the  elo[>e,  which  in  nlri-jidy  diiwij  over  1,00 
feet  iu  the  mine  of  tho  Wyoming  Comjwny.    UorizoutAl  lenli 
M  long  lie  tbtt  sJopv  arc  driven  esch  wny  from  it,  nnd  manjr 
rooms  workenl.     Many  aniall  e&iina  of  alatc  are  seen  in  llie  bnl, 
whit'li,  not  bbin^  easily  wparated  frora  tbu  coal,  munt  eoniid 
cmbiy  inipnir  its  value.     This  damnjic  wuiihl  be  overhioked  ■ 
annl^ztng  spt-uinenii  of  the  coal,  which  would  alwaj-a  boteloelul 
tnte  from  the  elate.    Iron  pyritee  is  more  abundant  than  in  Um 
coolft  of  rtthrr  mtnee,  and  it  ia  stated  th-tt  iti>oiit:iiieoiie  coiabat- 
tlon  of  a  wnsto-hcAp  has  oocnrrcd,  atlributable,  no  duubt,  Iv 
dc«>i»]ioeition  of  tbo  pyritoe.     Tho  locomotive  engineoncoiD' 
plain  tluit  the  coiil  doc«  not  hum  up  ctoao,  ftiid  ctinkcni ;  utill 
it  h  uAed  by  i)lni'kMiiiilhit,  who  inanaf^  to  get  up  a  wuldinj^ett 
with  it.    The  nri-angomente  for  working  the  mince  with  powrer 
till  c-iipiieK  and  mui-hiiiery  are  those  of  exten^ivu  colliurice,  and 
the  biuiineBA  U  evidently  bound  lo  be  large.     Tho  ■.■ual  mtutln 
obtained  in  any  desired  quantity,  and  at  the  minimum  of  coA 
Tlie  formation  enntiiiitin^  t)ic  coal-beda  is  obvioiiitly  cf  the 
period  with  tliat  to  whi<?h  tlio  Coh>rado  coaJa  behnig. 

"OoAtviLi-K. — The  Mormons  ha  v«  worked  eorcralooal-minot 
at  this  vitlngc  and  in  tlie  neighborhood,  nonding  tho  ooal  to  Sail 
Lake  City,  about  50  miles  distant,  by  the  old  stage-mad,  ami 
more  reccutly  to  Coriniia,  on  tlte  Cciitnil  I'ai-ilio  Ita(lru«d.  Coal' 
Tilltt  U  iivc  miles  §oulU  fi-om  the  Union  Pocifit:  Railroad  at  Eclio 
Station,  ami  thia  i:4  .tf  inilve  wwt  from  Evan-^ton.  At  the  ^il 
tsge  is  Spnigue'a  mine,  u-bieh  waa  not  in  ojieratioQ  last  Octv 
ber  (I8T0),  and  two  milei)  up  a  narrow  valloy  to  the  uortliout 
is  Itobimton's  mine,  and  immedtiitoly  above  tliia  Crissinut'k 
mine.  All  these  Hro  appnrently  on  tbc  anmc  bed  uf  coal,  tiller 
up  in  the  hills  are  two  otiier  small  beds,  not  wv.rked.  Robin 
•on*s  and  CriwaiMt's  iniiiee  arc  both  upoavd  In  the  bottum  uf  A 
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mviiio,  and  llitt  former  U  Ktippliod  with  a  small  stoAin-eagine 
for  txiisititi^  llie  coal  up  the  elope.  The  Inttcr  mino  is  oiiu-red 
b^  uii  ndit  level ;  and  iigain  t'nrthcr  up  by  a  elope.  The  dip  Is 
to  tliv  nort1ivrc«t,  and  eo  gentle  tlmt  n  nmlo  can  liaal  a  ton 
weif:lit  np  the  iron-covered  track.  The  bed  ia  Irani  11^  to  13 
feel  thick— idl  solid  coal.  Th«  roof  is  euidetone,  and  not  very 
tvctin-,  M  tliitt  nearly  the  upjK'r  half  of  tho  <.'oal-b«d  ie  left  for 
safety,  with  the  idea  of  u>me  time  taking  it  ont.  This  nink«8  » 
MOUIX!  (.-uvcrin);.  Thongh  tlio  ooal  is  vury  sound  in  the  niincy 
and  pr»c»l«  a  handsomo  appearance  after  it  is  extracted,  it 
aoon  crumhlea  on  exposnre  to  tlio  air,  and  the  milroad  men  do 
not  epeak  well  of  it  for  lot-oinotivc  use.  It  crumbles  iu  the  fire, 
and  tnukcM  clinkers  that  melt  and  stick  tu  tJio  burs.  Jilack- 
sniiths.  however,  u«e  it  satisiactorilr.  It  is  mined  for  8!.'2.')  per 
ton,  and  kcHh  f«>r  ^'2.50  on  the  ground.  I'hc  bed  in)ist  extend 
nndcr  large  an-as,  wliich  liare  not  yet  been  explored  for  it. 
Jta  dip,  if  continued,  would  carry  it  under  the  sandstone  cliffs 
of  Echo  Canon." 

Ph*/*.  J.  P.  l^st^\/'s  Communis  on  the  Foregoing  TiejiorU 

"  We  give  Mi-.  Hodge's  admirably  clear  and  condensed  rejwrt 
of  Uio  oonl'bedj,  on  which  the  future  prosperity  of  the  interior 
of  the  continent  niny  be  said  to  depend.  Its  vahie  depends 
tt]>oii  the  perfect  r(.'linbility  of  thu  niilhi'i,'  who  has  been  known 
fiw  more  than  thirty  years  to  take  a  foremost  rank  in  his  pro- 
fession aa  gcologii^l,  beginning  with  tlirce  years  of  the  most 
eonacientioua  and  laborious  study  of  tho  coaU  of  I'ounsylvnnia, 
u  one  of  tlic  assistants  of  Mr.  Rt^rs  on  the  State  Surrey, 
in  l^:tT-'39.  Scholars  will  also  recognise  in  tins  rt'iwrt  tha 
diaciplincd  pen  of  the  author  of  a  Ini^  nnmbcr  of  artidca 
on  physical  subjenta  in  Applotons'  "  Cyclopedia,"  conelituting 
in  bulk  a  full  volume  of  that  eoriet!,  and  riniarliabtu  for  tho 
flk^nce  iind  precision  of  their  iliution,  nnd  thvir  cxIisur. 
tire  ooinploteness.  It  is  rarely  th«  good  fortune  of  the  busi- 
ness world  to  llnd  thus  <-ou)bincd  in  one  mind  tlint  integrity 
which  seeks  the  absohiic  truth,  »kill  and  experience  competent 
lo  dUcovcr  It,  and  an  intellectual  discipline  which  alono  cnn  set  it 
forlh  In  all  its  simple  clivimcss  ;  gcnonliuhl  without  bceomiug 
I  Ur.  Sodgv  »s)  dnwned  la  Ukc  UuUrio  la  ISTI. 
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rtgat,  and  tleUilcd  witliont  growing  w<nrisoinv  to  tbe  rcftder. 
We  can  only  invito  nltoation  to  a  few  of  iu  sUtoinraU : 

"1.  To  tlie  nutabic  perooatnge  of  water  iu  tlio  cuoIi^m 
shown  in  tho  tabic  of  Kn«lys6ft. 

"  i.  To  tlifi  vcrticsl  po&tnrc  of  tlie  beds  along  the  wetUni 
margin  of  tho  field.  Thiti  ulion-E  tluit  the  M-hulo  HiMnri, 
Platte,  Arkan«n»  River  baftin  country  bus  alipped  down  m^ 
ward  iip>n  its  l';}undatioa,  the  andergrunad  elupc  of  tlie  Kixkx 
MoiintAins;  a  plionotneiion  of  tho  Alju  as  do^cribdl  hj  iIm 
AuBtrian  Imperial  Geologieml  Snrreyors,  and  of  the  Iliauli^ 
AA  described  by  tho  geologicte  of  tho  IJritislt  Indian  Surrcr ;  i 
plicnoniL'non  ropratod  along  tlic  CR»tem  margin  of  titu  Cva- 
b<-rland  Ktouittain  bituminous  coal-field  iu  Wuetcrn  Virgitli, 
where  the  Gtll^back  baa  boon  wc«twmrd,  off  tho  undoignpund 
rock-slopo  of  the  Blue  Ridge  formations,  and  tho  Ituritotitil 
coal-measures  are  suddenly  turned  up  vertit-ally  at  n  right  angle 
for  hundred*  of  milr^  in  length,  nnd  only  a  mile  or  iva  ia 
width. 

**  3.  To  tho  evidences  of  frcali-water  (lejKniitioa  of  ibm 
Western  coals,  and  also  of  their  »hor«  depotiition ;  and  m  i 
consequenee  of  this  last,  of  thoir  great  irrcjgularitii.^  in  thick- 
DOSS,  a  14-foot  bod  thinning,  in  a  short  driA,  down  to  eight  fiiot, 
and  even  to  a  few  indies;  making  tlte  most  scionlific  luiniog 
BOCMBsry,  Hnd  offering  a  serious  warning  to  the  people  of  thfMe 
States,  that  tliey  must  not  iimigino  that  thoy  hnvo  an  oxluiM- 
Ices  world  of  coal,  but  mnst  Itoard  wlitt  they  have  witli  all  thiir 
skill  and  care.  Mr.  Hodge's  strictures  upon  the  shocking  aait 
wicked  wiiste  going  on  in  the  magnificoiit  SO-fout  bod  of  tba 
Eranston  mines  in  I'tali,  would  under  any  foreign  govimtiBOBl 
eall  out  immediate  preventive  legislation. 

"  4,  To  tho  fnet  tliaC,  us  in  tho  case  of  tho  Ouhlen  Rangie 
Clear  Creek  coinl-beds,  a  tiioat  discouraging  and  in  laet  almost 
inviuble  outcrop  may  oonooal,  at  n  depth  of  &u  or  lOii  fust,* 
bed  of  coal  10  feet  or  more  in  thickness. 

" .').  To  llie  wonderful  solidity  and  nnifurmity  of  aamo  of 
theso  beds  (once  desplsod  as  lignites);  their  nslonishing  cka^ 
nets  and  freedom  from  sUte-scanis.  and  aithy  ingredients ;  ami 
(heir  portability  on  railroads,  a»  in  the  case  of  the  ACanihnl)  <.-atL 

"  6.  To  the  rciil  raluc  of  n>al-me:i8urc  iron-oros,  once  rarliua- 
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atea,  now  IicrnAtitcs ;  once  locked  np  in  clav-strata,  far  aboT« 
the  pn«ont  IcTcl  of  the  surface,  now  rt-luasiMl  nntl  covering  tbe 
groand." 

Tliu  following  ultimate  snaI;rKe  of  Weetera  lij^ites  wore 
tntde  in  I8T(>  by  Prof,  licurv  M.  Smitii,  from  tmofi-spcciniciu 
faraishcd  him  b;  Prof.  J.  S.  Xewhury.  Tliev  BiiffidGntly  deter- 
mine tlte  true  poaitJon  of  thwe  fucU  ntnoDg  tlic  coals: 


■b. 

ttitm. 

m,i„^. 

X)H|H, 

^JI~- 

kI|«H. 

AM 

iriw. 

UIb«I 

CttKtllu^. 

t 

m.ni 

un 

lllOi 

IMBT 

>»)« 

am 

9iM> 

tMI 

Duknd. 

UMt 

uu 

IJfM 

IWiii 

IJM 

tnw 

V.tlli 

tmO 

*W|». 

MiMd 

UST 

IHJ 

lUWN 

.Ml 

Q-Olt 

«.in 

tMI 

if*rir  bfiHrn, 

fUW 

t-Itt 

i.nw 

IMW 

1i)H 

O.OIS 

HMD 

i-an 

AIM 

uni 

l.M* 

»M> 

IJ« 

D.Mt 

Koa 

*ja» 

Pink. 

UMt 

un 

MB 

tmii 

MO 

u.nw 

isi>a 

4011 

Dfltl  Itfuvrn. 

U.I>1* 

MM 

.«» 

ISAM 

.ou 

tmiDf^ 

luw 

tlSI 

Oclin. 

no* 

4«M 

LMI 

IIAM 

.ino 

IUID& 

&o7a 

Will 

nnklib. 

urn 

(«■ 

l.TM 

<1.TI3 

.ni 

lac*. 

&1U0 

■JW! 

tUA. 

m.. 

sun 

jm 

■to 

i.isr 

.*» 

InM. 

AlVft 

T9M 

tin,. 
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LMIimc  aanuPHU :  D.  Suu  F\  So  MuIm  i  IIX  I<m  ttmociiik  Saatn. 

Prof.  Pcisifcr  I-'ranicr,  Jr.,  in  Dr.  Uavdeti'e  report  of  1S7  J,  ce- 
timaleA  the  coal-field  which  occtirs  on  the  east  flank  of  the  KocVy 
Moantnind  aa  500  mile^  long  in  a  north  and  south  diroc-tioa, 
Hnd  tVom  tliv  Dlack  Hills  to  '\V<.-t>cr  Cftflon,  IVoni  cast  to  west,  m 
bilt  little  tihort  of  500  utile*.  "  Atumming  tliat  the  eroding  agen- 
cies hiiva  mit  off  ono-hslf  of  the  coal  of  this  area,  und  taking 
ono-h«lf  of  the  remainder  of  their  avemge  longiitndinal  extent, 
wo  have  over  60,000  aqnare  milea  of  ooal-lands.  We  have, 
however,  good  reason  to  eu]>poBC  that  the  field  extends  north- 
ward into  Otmadii,  and  southward  with  the  Oordilleraa.  All 
this  territory  ia  omitted  in  this  estimate  of  the  extent  of  tliis 
coal-field."  It  is  evidently  proinfltun;  to  make  any  KUttemimt  u 
to  tbc  cxt«»t,  boundaries,  or  the  preriite  geological  age  of  tliOM 
great  de)X)«ita  of  lignites.  An'a  fumlshce  at  beet  a  very  de- 
ceptive idea  of  the  importnnco  and  value  of  a  eoaUficld. 

Mr.  Frnzier  dcecribca  the  geological  position  of  these  eoal- 
beda  as  l)etwcen  the  upper  crctaL-coiis  and  tower  tertiary,  or  in 
tlie  transition-bods  of  llaydcn,  but  Prof.  Mceks's  paleontology 
ittdicatoa  them  to  be  cretaceous.  Nowhere  in  the  world  ta 
there  such  a  vast  doxlopment  of  the  recent  coal'mcasarc^,  and 

'  MlDCnl  KMlMr^iih  miatu  0x7^01  ■b««>lffl  b;  tba  tr«ii  of  ike  fpHitt. 
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in  few  plflcee  is  their  exiBtonce  more  noouMary  to  tin-  advmnee- 
tnciit  and  iiiiprovemciit  of  tlie  region  in  whicli  iJicy  f>ocw. 
Tliey  lie  regiilnriv,  and  in  the  maiu  <]uitu  horiztiulally,  »ltbuii|fi 
dose  to  the  mounUiin  thu  hcdi)  are  tilted. 

lu  .iiiother  |inrt  of  tlic  same  report  Prof.  Xlavdun  doseritwa 
the  foeaiJs  found  in  tlio  mines  at  Carbon.  "  J  ii*i  over  tl>s  coal  ii 
an  enrthj:  bed  of  what  th«  miners  mil  «Ute,  whic-Ii  lirevtiu  ialo 
aUhfi,  ehowiDg  a  woody  fibre,  and  nincli  of  it  lo<>)i$  like  chnrrtd 
wood  or  soft  cliareoal.  A  little  higher  tij>  ne  find  thin  Injrcn 
composed  almost  entirely  of  dccidnona  leavcK,  and  above  tbeae 
come  rarioTis  kinds  of  clajs  and  uinds.  Bcnentli  the  ooil 
there  arc  indiirnlvd  dny  and  rocky  «IrHt»,  in  whiob  occur  thoo- 
sand&  of  ttnpresaions  of  leavea,  much  like  tliOBC  of  onr  commoD 
forcet- trees,  but  belonging  to  gpcpies  long  «incc  extinct.  Thty 
arc  most  pcrl'eotly  preserved,  and  all  [ilaiiily  poini  lo  a  period 
far  back  in  the  geological  past,  when  these  va&t  troeleea  regions 
of  the  present  time  were  covered  with  douse  fon-nt*,  surpMtiag 
even  those  now  growiuj;  in  Ohio  and  Kentucky.  Some  of  tli* 
layers  of  rock,  two  to  four  inches  in  tlii<:j(nes8,  are  almuet  en- 
tirely made  up  if  these  leaves,  and  the  condition  in  which  they 
have  Ill-en  preserved  shows  that  they  must  have  fnllen  from 
trees  (hat  ^ew  in  ttio  \-idnitj.  Indeed,  tboru  is  no  donbt  that 
for  niyria<U  of  ages  in  the  past,  gigaulii-  poplars,  xycgiinofes, 
linden^  o;ik&,  and  othcn,  hi-ro  spread  their  hrond  brimchea  over 
the  ehore»  of  oonic  little  streams  or  lakes,  and  elicd  tlieir  foliage 
in  llie  ahnllow  waters  in  the  same  manner  as  tliey  do  nt  tliv 
present  d;iy." 

It  will  tuive  been  noticed  that  the  co«l-producin{;  localititt 
menlioned  by  Mr.  Ilodge,  on  the  Kansas  Pacific  RailnM 
eotit  of  the  moitntaiu»,  while  on  the  Union  Parifle  Railroi.i 
workable  coal  occui-s  eaat  of  Carbon,  which  is  107  miles  boyond 
Shcrnmn,  the  summit  of  the  mountnin.  Tlie  coal-de]v>^il*i  of 
Colorado,  however,  appntnch  the  road  not  fur  from  Sherman 
and  Laramie.  Coal-seams  and  oil-bearing  sliale  have  also  been 
found  along  the  ii-alley  of  Bitter  Crock.  Dr.  Ilayden  rei 
tluit,  during  the  progress  of  (lie  excavation  of  the  railnxid 
Rock  Springe,  the  workmen  built  a  fire  by  lliu  side  of  ouo  of 
the  walls,  and  thi.*  oily  enrlh  ignited  and  btirm-d  for  stiv 
daj?8,  giving  light  to  the  workmen  by  night,  and  tilling  the 
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loj  with  a  denae  smoke.  lie  saya  the  coal  at  (^rlwn  is  not 
contincd  to  the  ncigbliDriiood  of  tliti  road,  but  crops  out  in 
miitiy  locatiti™  for  ^*  or  30  miles  on  oillicr  niile,  m  tlint  there 
U  an  itbtinilaiit  itiip|)h'  of  fnel  stored  awar  for  fiitnro  line.  As 
tlwro  ia  but  a  Brant  snpply  of  wood  or  timber,  and  that  at  a 
dubineo  of  S'*  to  -to  iiiiIm,  it  is  evident  that  the  sui-ccea  of 
this  great  thoroughfare  ia  entirely  dependent  on  the  anpply 
of  mineral  fuel,  and  that  its  importance  for  all  time  to  oomo 
nnnot  be  too  Iii;;ldy  estimated.  Along  tlio  railroad  tho  ('ar- 
twn  coal-field  oxtenda  wei>t  to  St.  Mary's  Station,  a  distance 
of  25  niilee,  and  east  of  that  point  beyond  Carbon,  in  all  abont 
M>  m!)c8.  Also  at  almost  every  «t«tion  from  Bitter  Cn.-ek  to 
P,ock  Springs,  4i>  miles,  conl-minea  are  ojtonod,  and  an  abund- 
ant supply  for  railroad  purposes  can  be  easily  obtained.  At 
one  totality,  no.ir  Point  of  Rjcka,  five  boiU  were  opened  in 
the  aame  bliitr,  with  a  vortieal  lictj^ht  of  HO  feet;  thoae  bedn 
were  rtspuctively  five,  one,  four,  three,  and  six  and  n  half 
foct  in  thicknos*.  Near  the  summit  of  the  hill,  jti^t  over  tlic 
coal,  is  a  seatn  of  oystei^hells  of  an  rxtinct  species,  six  inches 
in  thickness.  Scattered  all  tJiroTigh  the  eoal^trnta  arc  seams 
and  eoncTotionary  mtss^  of  brown  iron-ore,  BomctiTues  local 
and  sometimes  pcriti*tent  over  extended  arcan,  oecurrinf;  mostly 
in  a  nodular  form.  If  the  coal  proves  to  possess  snfScient 
boating  power  to  smelt  it,  the  ore  must  beeomo  eventually 
of  in)mon«o  economic  value.  The  farthest  points  weslwartl 
at  which  coal-ticds  have  been  found  appear  to  be  Echo  City 
lud  Webber  Station,  l.MuT  miles  from  Omaha. 

I^ides  the  more  important  looalitie*  nbovc  described  along 
tlie  linea  of  the  railroads,  coal  has  been  fonnd  in  numerous  lo- 
enliticA  in  tJlah,  where  tho  principal  mine-<;  now  worked  are  at 
Coalville,  in  Summit  County.  In  Sanpete  an  exccUoot  <ituility 
of  blacksnrilh-coal  ia  obtained  in  unlimited  quantities. 

A  hranclt  of  the  Denver  ife  Cheyenne  Uailroad,  called  tlie 
Bonldcr  Valley  liailroad,  leads  from  Fort  Upton  l"l  miles  to 
the  mines  of  the  Erie  Coal  Company,  where  a  considerable  coal- 

11       btisineM  ha»  bpon  done.     The  Caflon  City  coal-field,  aUo  in 

I      Colorado  Territory,  promises  to  become  very  iin]>urtaat  on  the 

I      Denver  &  Itio  Grande  Railroad. 

I  In  raganl  to  tlie  extent  of  these  ooal-deposita  of  the  Wc^t, 
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Dr.  Harden  K\y%  tlutt,  altlioiigti  iiwy  occupy'  an  cnurmuue  araSf 
yot  tlic  pivifituble  <lcj)0«it«  uf  fonl  lie  in  dotachod  bnitiiiii,  tutat 
of  whicli  are  quito  restricted  in  llicir  nrca. 

lUpurt  of  co«]  rained  Hiid  shipped  by  Uio  Wyoming  Cod 
Company,  in  Wyoniiiijr  Torrilory,  on  lliu  Tniun  pHfiHc  lUil* 
road,  under  Uic  Buperintendence  of  Mr.  Tlioin&a  WarduU : 
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For  fiirtlicr  interesting  soconnte  of  nanierous  locatlUw 
ducing  coal  in  Montana,  Pakota,  Wyoming,  Colorado,  Ul 
Nevada,  Arizona,  and  New  Mexico,  tlie  rcad«r  l«  rcfunvd  10 
tlie  very  able  and  valimble  reports  of  Prof.  Rossilur  \V.  Rnr- 
mond,  United  Stutee  Commissioner  of  Minprnl  Statii^tics.  A 
large  volume  U  published  annnully  by  the  OovemmunI,  con- 
ilftin;;  of  liia  reports  on  the  mining  intenwts  vrott  of  ibo  Bockj 
Ifountains.  Altlioiigli  chicly  devoted  to  gold  and  ulrcr  niit 
ing,  Uktso  volumes  contain  many  uottcM  of  tlte  coal-mines  nleo^ 
giving  iiiformiition  to  be  f->uiid  nowbcrc  elite,  of  wlitck  free  UM 
has  been  made  in  prepstring  tliU  work. 
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rns  vnnt  of  cosl,  that  mainspring  of  modern  progreas, 
I  Prof.  Ncvrberryj  lias  liccn  deeply  felt  bv  tbe  inbabitsnts  of 
foriiia,  and  iboy  have  Uikcn  n  grral  interc*t  in  tlio  discov. 

of  (IcpogitR  of  it  within  their  own  Iwrdets,  The  efforts, 
1  tliis  end  in  vicu-,  hsvc  beeti  Attended  with  but  partial  aac- 
.  Beds  of  lignite  bavo  been  found  in  various  loejilities, 
dk  h&ve  serve^l  fur  a  time  to  o\i:-ite,  and  sultseqnentlj  to  di»- 
Dint  tlic  liopc«  of  their  diHuovcrcrs,  Bat,  although  the  fact 
tVvquently  been  annomieed  In  rbe  joiimftlg,no  true  carho- 
rona  coal  has  ever  been  found  in  California,  Oregon,  or  any- 
re  along  the  pAcific  coaHt.  or  in  any  of  the  Torritorieti  wc«t 
Eausas.  Careful  exnniinations  liave  been  made  by  tbe 
ted  StatoB  Government,  by  tho  Pacific  Mail  Comptniea, 

others,  of  tho  numerous  localities  where  coal  wu»  reported 
xtst,  (Voui  nebring'a  Straits  to  those  of  Magellan,  bnt  they 
m>ved  to  be  lignite  or  tertiary  coal,  most  of  them  of  very 
e  OM  cxeept  for  burning  linic  and  like  purposes,  even  whero 
f  occur  to  eonio  extent.  There  is  no  reason  to  believe  that 
D  one  or  more  coal-baeins  may  exist  among  the  CcMat-Itange 
nountaioB,  as  all  geologists  agree  that,  throiigliont  all  tins 
iteni  h)ilf  of  the  North  American  Continent,  no  strata  have 
n  foand  older  than  the  comparatiTely  recent  pcriodB  of  tbe 
iary  formation,  resting  immediately  upon  the  hypogene  or 
nary  rockv,  tluis  showing  the  remarkable  fact  of  the  total 

KB  of  the  entire  suite  of  sedimentary  formaiiona,  from  the 
f  dowu  to  the  eilurian,  which  form  tbe  anrface  of  the 
topoTtant  portions  of  tho  United  States  east  of  the  Mis- 
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irf  them,  it  ie  of  course  vranCing.    F^.la  J 

ftat  has  been  coIloctiMl,  it  wuiii#  likuly  Uiu  lU 

i«tat«t  extend  from  Alaska,  tlinmjj^oat  Oe 

W  ^orth  aod  South  America  to  Otpc  Em^ 

of  our  oonntrj'  ie  really  the  Nev  WmU, 

,  ,ttcf  m  Hg^ito  its  pripulation,  hut  »!»(■  in  its  geolgj^ 

ifpacJAlly  tui  to  its  «ml.     But  what  bks  bta 

.  tfce  wdtr  wiU  nndcrvtniKl  ax  having  rderanceonli 

'nbable  variety  of  coal  vhidi  ht  found  in  Bi^ 

aud  oilier  Statea,  and  which  doa  ill 

hw  not  been  foimd,  on  the  Pacific  Mill 

i'Atm  a*  axtMuive  bedtt  of  other  i-arieties  of  coal,(Sfo 

,  ft  aa  kMb  ttom  the  carUintfiTouH,  in  tlimr  compo^tioa  M 

,  just  as  the  coala  of  other  countries  ilitferftoa 

As  00*1  of  «  jwor  quality  is  often  found  in  tli 

limaation,  eucli  as  that  of  Missoori,  Iow>,  m 

1MtaH*W  lAkfc  u«  much  inferior  to  that  of  PennHyivaaii,  i 

vwmiki  to  mppom  from  analogy,  and  from  the  discomii 

ilrmtr  vm^  ■!<'»£  ^«  Union  Pacific  Railroad,  that  oo«)  H 

■ani  in  abnndaoce  in  portions  of  these  extensin  l!{ 

.  tff  oren  a  better  quality  thitii  tluit  rcferruJ  li>  <itM 

Stun.     Besearcbes  in  India,  China,  AuAtraliii,Nif 

IZkaiasd.  CUIi.  and  on  our  FaciSo  cxiost,  proro  that  good  aa 

[|«ii.at  B«irty  si)  piirpowa,U  found  out«ide  of  the  carboai 

»  ft n— linn.    Sdenoe  has  fitiled  to  demoastrato  that^ 

EMjt  iwC  be  found  in  the  more  recent  geological  tnm 

k    Ttkne  are  many  reasons  for  believing  that  wbt»  A 

isiBCAiQtfcitooast  shall  be  worked  to  a  depth  approaching  Ih 

<  lUM  in  other  countries,  the  quality  of  the  ctnal  inH  I 

[ltiw&i-  'u  Nmu  a  &Torable  conijmriiion.    AoalyBoe  of  cos)  fm 

ito  Ifetttitt  DiaMo  mint's  iu  Wi7,  at  a  greater  depth  thia  d 

^-ua^MiK  tsiHii  in  1^1  and  18()2,  shortly  after  the  mina  vb 

iiy  l|  inltitiiT  a  marked  improvement,  Uie  pro]>  >'  '  i>«il 

<v«^tftt>  -tosl  being  much  less  in  the  reeenlly-'  .aa 

'■iiiig  (lie  heating  [wwer  of  the  coal  3I>  {mt  oest.- 

tTlif  jiilniiiit  localities  on  the  Pacific  COiftst,  vhore 
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I  pro<laoc<J,  are  the  ilount  Diablo  region,  near  San  Fran- 
},  Cnliforuia ;  Cooe  Bfty,  in  tlic  southwest  corner  nf  Ore- 
;  Seattle,  <tn  Pugel  Sount) ;  BeUinjiliatii  Bay,  in  the  north- 
t  comer  of  AVsshingtnn  Territory ;  nod  Vsnconvcr's  Inlutd. 
'  Monnt  DIftblo   mines  arc  nov  tlio  moKt  productive  of 

0  all,  the  receipts  from  tiiese  mines  at  Run  Francisco  in 

1  Iwtng  133,485  tons,  beeidee  smaller  quantities  shipped  to 
tteiento,  Stockton,  and  other  p1«cc«,  and  nBc<l  by  the  etesm- 
uid  othenrioe  on  the  bayn  and  elsewhere. 

riie  situation  of  these  mines  on  the  fine  navigable  waters 
mding  Inland  fVom  San  Fraucieco,  which  U  admitted  to  be 
of  the  finest  liarbors  in  the  world,  arid  the  city  itself  tlio 
cat  on  the  coa^t,  with  every  advantage  tending  to  make  it 
of  tlic  moKt  important  place*  of  America,  and  the  tcrminns 
bo  first  of  our  great  Atlantic  and  Pacific  "Railroad  routes, 
«  peculiar  intcrcrt  to  these  coal-mines^  ""fl  fully  justifies  the 
owhat  extended  and  minute  account  of  them  which  follovs. 


^P  1.  Mount  Diablo. 

L. 

The  most  eastern  ri<1<^  of  tlie  (^onrt-Bsuge,  in  stretching 
I  the  •outliward  toward  Suiaan  Bay,  appears  to  lessen  in  ai- 
de, until  it  uuitee  with  Mount  Diablo,  whose  northern  baM 
rly  readies  the  shores  of  the  bay.  Tliis  inountaiu,  situated 
Qlles  nearly  east  of  San  Francisco,  forms  a  prominent  feat- 
in  the  landscape,  and  its  clovou  eumniit  is  eecn  fiir  and 
B  It  point*  within  the  Sierra  Nevada,  aa  well  M  the  loter- 
itxg  Sacramento  Valley.  Its  summit  is  3,9ti0  feet  high. 
ooa^mi]le«  are  located  on  both  sides  of  a  iiigli  ridge  or 
je  of  hill*,  wliich  projeets  from  tlio  north  and  northeast 
■  of  Mount  Diablo.  They  arc  favorably  situated  for  access 
avigsblo  waters,  being  about  five  miles  or  less  south  ftum 
Ban  Joaqnln  River,  at  a  point  where  the  water  ia  deep 
iigti  for  dhipa  of  i.OfiO  tons  to  approach  the  bank. 
Doal  waa  first  discovered  here  in  1852,  but  none  of  the  val- 
Ifi  milica  were  located  nntil  1859,  and  several  of  the  most 
loctive  linvc  been  locatod  t^inco  ISfifl.  The  outcrop  is  traoe- 
I  for  five  or  aix  mile-s,  trending  easterly  and  westerly.  The 
orbed  condition  of  the  scams,  in  a  part  of  the  field,  has 
ted  the  abandonment  of  some  of  the  minea.    TIte  mincA  pro- 
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dncing  cmI  io  lS6d  wcro  Lite  Black  Dikmund,  tTnion,  Pitubo^ 
Independent,  and  Eureka.  The  workings  !n  Koniti  of  them  m 
oxteniive,  some  of  the  roads  in  one  ooanccting  witli  tlioeo  of 
another,  so  that  a  poraon  may  travel  a  mile  undorgrotmil  on 
tlio  line  of  the  aeam.  The  deposit  in  this  region  oootiaU  «f 
two  seanu  in  moet  of  thu  tniuci:,  imd  in  othcnt  throo,  the  lovtr 
of  four  foot  thick,  known  m  the  "Peacock"  or  "Cnnitvr 
land ; "  the  other  of  thr««  foet  thick,  called  tho  <*  Claric "  rdn, 
»vpnrat4:<I  b^  about  3<.)0  imi  in  tbtckncn  of  aandatonee.  Tbi; 
aro  named  after  the  mines,  in  which  the;  were  firat  weQ  «r 
plored. 

Tho  coal  from  tb«  Union,  Pittsburg,  Indcpondent,  iiul 
Eureka  mines  is  carried  on  the  Pittsbnrg  Coal  Riiilroad,  vbick 
was  completed  in  Februarj,  1866,  and  is  only  TiJ  milu  b 
laugUi,  with  an  inclined  plane,  with  good  mAcliincr^-.  Fro* 
the  mines  to  tho  plane,  i^  miles,  the  grado  of  tho  track  is  S'H 
fcbt  to  t}ke  mile,  nnd  tho  four  uiilcs  fVom  the  foot  of  the  plima 
to  the  river,  the  grudca  are  from  40  to  160  feet  to  tlto  mile. 
There  arv  eight  treetlc-work«,  tho  most  extensive  of  whicli  t> 
340  feet  long;  there  ia  a  tunnel  300  feet  long, and  a  nnmberof 
heavj  banks  and  culverts,  the  gauge  of  the  road  ia  •!  teet  8} 
inches,  and  its  cost  was  $145,000.  Side-tracks  are  constructed 
from  viich  of  the  min«  named  to  the  railroad,  and  the  coal  ii 
elitfted  from  tho  cars  to  the  veasela  by  ahutea.  It  is  oetimaled 
tliat  the  road  can  deliver  8,000  tons  of  coal  daily  on  board  vtt- 
scls  at  the  ahnrf. 

The  Pttt^hut'ff  min«  is  worked  hy  a  slope  cat  at  an  angle  of 
80  degrees,  by  which  tho  coal  is  reached  at  »  distance  of  3M> 
feet.  Tbe  coal  U  hoisted  by  a  horiicontal  winding  engbe  of 
sutTicient  power  to  raise  i}()0  tons  per  day. 

The  Union  mitu  is  olao  worked  hy  it  elope,  which  in  IS^ 
waa  500  feet  in  length,  hnring  a  vertical  depth  of  230  feet,  the 
hoisting  being  done  witli  an  on^ne.  The  scam  is  the  CUrkoi 
upper  seam,  and  is  tliree  feet  six  inchc*  iu  thickness. 

Tho  Indijyend^t  is  the  lowest  mine  in  thedtalriot ;  is  woi 
by  a  perpcndiculnr  shaft  TdO  foct  deep,  Cpwnrd  of  $180,000 
was  expended  for  macliinory,  pumps,  labor,  etc.,  before  lbs 
coal  was  rc«ched.  This  mine  is  mnch  troubled  with  vatei, 
and  tlie  pniniHng  and  hoioting  machineij  are  powerful. 
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The  Eut^ca  mine  it,  owqimI  by  tlio  lndi>poD<Ient  company. 
I  n»l  in  litis  mine  is  n1>»iiRe<l  liy  inennt  of  itu  inclinu  or 

0  60O  feet  in  length,  at  an  nn^le  ol*  43",  and  ia  taken  from 
«  seams.  Tho  npper,  or  Clark  ecain,  U  three  feet  eight 
iM  thick ;  tho  mid'lle,  two  fe«t  six  indice,  and  tho  tower  or 
!k  Diataond,  four  feet.  The  two  upper  seaina  ire  poseod 
itigh  in  roacfaiag  the  lower  one.  The  dietaaco  betvcoen  the 
cr  and  lower  iTiricA  from  223  to  850  fee*. 

ritere  ia  another  railroad,  having  no  oonneotion  with  the 
ebarg  road  abovo  dcscritwd,  running  from  tlio  Black  Dift- 
id  tniiie  to  New  York,  on  the  San  Joaqntn  River,  where  it 
•ded  into  TCBselB  for  Ssn  Francisco  and  other  places.  The 
Ith  of  the  mine  U  several  liundred  feet  above  tho  level  of  the 
10.  The  coal  la  let  down  an  inclined  pUne  900  feet  in  length, 
B  angle  of  l^***,  tho  dcecending  loaded  cars  drawing  up  the 
kf  cmee.    The  foot  of  the  plane  connects  wiUi  a  railroad 

■  which  the  cars  are  haaled  \>y  a  locomotive  to  New  York. 
Fhte  mine  U  operated  on  two  levels ;  the  upper  one  in  the 
lie  Piaruond  scani,  by  a  tunnel  4M  feet  in  length,  cut  tlirough 
sandstone  whiiUi  encloses  the  coal.    The  Mwm  is  four  fcot 

iuchee  thick. 

Die  sueoud  lovel  is  550  foot  below  thoabove,  passing  through 
Olark  soatn,  which  in  tJtree  feet  nix  inches  thick.  This  lovel 
ada  ilOO  feet  beyond,  to  tho  Black  Diamond  scam.  The 
Idnga  are  quite  eitensivo. 

1  tliiTd  opening  is  hr;ing  made  which  will  strike  the  coal 
It  500  fcot  below  both  the  othvr  levels,  nud  will  cut  the 
k  and  Black  Diamond  scflms,  niid  open  up  n  large  area  of 

Some  smaller  seams  of  coal  are  also  pa^ed  through. 
Fbe  construction  of  thoso  two  railroads  has  cnu«cd  the  6U»- 
lioii  of  some  other  mines  whicli  formerly  did  a  considerable 
aoss  by  the  slow  and  expensive  transportation'  by  teams, 
ng  whu^li  were  the  Central  and  Teutonia,  the  latter  bearing 
ml  warns  of  coal,  one  of  whicli  is  Ave  feet  thick. 
riio  Padjic  mine.t  .ire  operated  by  »  shaft  sunk  his  miles 
f^Somcrville,  on  Harslt'e  much,  which  embraces  the  foot- 

■  tJie  base  of  Mount  Diablo,  and  extcndittg  to  the  San 
pSn  River.    The  shaft  is  ¥)0  feet  doop,  and  is  several  miles 

tho  disturbed  fonnstioa  in  tlio  Peacock  and  several 
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oUiur  abAndoniKl  miRee.  TbcClftricftnd  midcUuMamsarv 
dipping  at  an  angle  of  30".  Tlio  Hlinft  itiiO  iiuKhitiur}-  uni  infl 
cutiotriictcd,  Aud  the  cotniMn}'  hare  loosed  1^,3I4>  acrefi  of  taad. 
A  railroad  carrieii  the  coal  to  tltb  rirer.  This  shaft  ^tce  tk 
repliant;  of  the  dip  of  Uiia  depo*it  over  a  krgo  area. 

All  th«>w  iDJneti  thtia  clo&tered  together  about  tbe  Mmiv 
rugged  moantain  are  deecrlbed  lu;  prceenting  a  eiugiihr  ap- 
pearance. Thu  letter  <Jiinintf,v8  of  tlio  ateam-engiuo*  boldiing 
furtli  <M>luiiiue  uf  deiise-black  anioke ;  Iho  dark,  dingy  dfffitliap 
of  Uie  minen,  and  tltose  who  mioj&ter  to  their  wants ;  the  till, 
trollb-Uke  viaducts  ucrom  tlio  raviucs  over  whtcli  \i\v  loooaio- 
tivcaareoonj^tanlly  passing  between  the  mines  and  tliewltarrct; 
tbe  clanking  of  the  machinery,  and  busy  hum  of  witrkini.-ii  onij 
tcaimton ;  the  grc.it  black  wa«t«  at  the  inoutli  of  oocli  imn^ 
all  tend  to  give  a  peculiar  interest,  if  they  do  not  imptrt 
beauty  to  the  soeoe.  Tho  distant  riow  of  the  £uno' 
oonntr}-,  as  seen  from  tbe  ridge,  einbranea  »tr«1('hc&  of 
mendowe  teeming  with  cattle  and  slieop ;  purplu  hills  bruil 
in  ruf^ed  ootlino  agatnat  thv  Bky,  and  gliinp««s  of  the  Stu 
Joaquin  meandering  through  its  tulu-hnnkK  dotted  with 
white  saiU  of  sloops  and  sclioonen>,  while  here  nod  tliere  a 
cottage  emboeomed  in  orchards,  and  snrroonded  by  yellow  grain 
fields,  present  a  ecene  uf  quiot  beauty  euggVHlEve  of  the  prc^im 
of  civilization. — (Alin.  !£«».,  I8t>8.) 

The  co»U  of  the  Pacific  coast,  like  oU  coals  of  the  hur 
geohtgicfli  fonnations,  nro  Boi>.  more  or  Iws  friable,  and  contajo 
oonsiderable  water.  Compared  with  tme  cjirhoitiferoiiA  ootli 
Bucli  as  Punnsylvauia,  or  EngUsh,  they  give  loss  bett,  and  tbe 
loss  ie  far  greater  by  brcakngv  in  handling. 

l*lie  following  arc  Frof.  Whitney'^  analyses  made  in  1861- 
*62,  and  given  in  his  Geological  Kcport  of  Calitbmia : 
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Mount  Dinblo  coat  is  not  only  cxttiitircly  used  in  Svt 
Fnuiciaco,  whcro  more  than  1,000,000  toofl  of  it  wont  McdvoJ 
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wJlliiii  Lhu  tost  twoU-e  jrtMini,  but  it  is  iiwd  almoet  vxclmivoly 
tgr  the  river-terry  and  wcnttin;:;  et«itmcre,  nnd  l>>-  itiost  of  tb« 
■latiuDai7  engines  in  San  Fmncisco,  bikI  at  |>lnccii  couTwt> 
ieitt  to  tbo  rivers,  pHrticularly  by  tho  flotiring-tnills  ftl  various 
placeA.  CVnsWoraWe  qtinntitiM  nrc  con*iimc<l  at  Snrniim-iito 
Md'Stockton^aud  shipmentAareoccafiionally  luado  to  tbn  Snnd- 
w]oti  Islands,  wbore  it  is  used  for  moniog  tho  viiginen  on  tl]« 
sngnr-pbintnttons.  Tlic  worlcinji  of  the  niineit  Iiati  cri'iitiMl  km- 
ural  prnsperoitH  viltagce  in  the  vicinity,  amoiif;  which  kix<  Snin- 
onvill«,  Clayton,  Nortonville,  Pittsburg,  Antiooh,  and  Mow 
York. 

2.  Coot  Say. 

CJlvM  Bay  i«  ibf  leadiiif;  w-aport  in  Sonthom  Oregon.  Em- 
pire City,  a)>onl  tour  miles  from  its  moatli,  is  tlie  courity>*oat. 
The  prinfijMiI  mineral  wcaltb  of  tlio  county  tbuH  far  devplojMjd 
is  found  in  it«  extensive  c«al-fields,  which  ba»o  be<>n  worked 
more  or  less  steadily  for  the  hat  13  years,  tbe  mine*  having 
beon  o}M;ned  in  ld6i>.  The  bay  ia  about  14  inElos  jn  length, 
and  varying  from  1^  Uj  '2^  miiot  wide.  11ie  main  |iun  of  It 
bu  •  dinHrtioii  nortbctuti  by  tiouthwest,  with  a  ilinq)  bend  to 
tbe  north  at  the  npper  end  of  tbe  bay.  Tho  Coom  Itivor  riMU 
eomo  30  mlluA  inland,  and  cnient  the  np[i«^r  end  «f  tliii  bend. 
Fonr  niiloH  fmtn  ibii  muutb  of  tlie  river,  in  n  densely*(iHi)i«inid 
and  Idlly  conntry,  h  Maralilield,  tlio  centre  of  tlie  coal-mining. 
Thun- 16  a  good  entrants-  to  the  bay,  and  (be  Inr  at  ila  moiilh 
tiss  14  feut  of  water  at  high  tide,  and  there  is  a  Oovernmeiit 
light-bouBO  coavenient.  Four  miloi  from  tbo  ontrmnoQ  of  tbs 
bay,  on  tht-  mjntb  abore,  is  Empire  City,  ibc  acat  of  Cooa  Cbunty, 
a  thriving  liitio  place. 

Tbe  coal  is  found  on  tbe  ridge  that  dividm  Coo*  Biyon  the 
somb  fri'tii  the  Co([alIle  Hirer.  Tba  ooal-d^>oait  ta  oomp^iMid  of 
tliruu  mlj'finiug  MWna  enHoaed  in  nndatOB*,  dipping  t/iward  tb» 
•oothwest,  at  an  angle  of  about  IS  dcgriM.  Tbe  two  prinHpal 
and  lowest  ouuiu  »n  occli  two  tett  and  thrM  incbea  in  f  hirk- 
Qcu,  of  nnifunu  qaafity,  atid  Mparvtsd  hjf  an  ioteralatod  atrai- 
■tin  of  aandstocM  four  iadMs  tliiek,  all  of  wUcfa  ar«  mfnad 
logethiir.  Tbe  npper  acsm,  bwidti  hriafi  of  bttaior  iiSkUt]', 
It  only  oaa  hot  tlUdc,  snd  fa  aot  w—rad  hf  th*  latMn^  bat 
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alloved  (o  remnia  and  Htii>port  tlio  roof,  wliicili  h  firm  uA 
easily  KustiiirKHl,  iiiAking  a  thicknesa  of  H  feut  uf  worl:abla 
ccftl.  Tlie  coal  liaa  s  fine  blavk  culor,  with  brilliuut  uoucbci- 
dal  fracttiro,  ia  froe  from  irou  pjritM  or  ttiilpiiiir.  not  lis! 
epontancoue  combiwtion,  and  bnrnB  willioitt  Iho  <lis.i 

odor  tut  lre(]R6Dtly  acoonipanving  coaU  of  thifl  uoturv,        

bat  little  H^.    For  a  numbor  of  yc«t«  it  has  comtiuiiulvd  t  btl- 
tcr  price  in  !^aD  Francisco  thAii  aQj'  other  coal  of  tho  t;oast. 

The  (lepoeit  appears  to  hu  vur;  oxt<iuiv«,  beiu^  fuiini)  M 
)ea»t  18  niilcft  Aoatb  of  Coo«  Bay,  and  ia  very  rogulnr,  uid  sp- 
pnrcntly  tVee  from  fanlts  and  dUloottious.  The  ravines  uid 
gulches  which  traverse  the  country  arc  innd«  by  erosion,  ud 
do  not  ufluct  tiic  rcguUrity  of  the  ooaMeimsit,  hut  ^ivo  rraiij 
•ocoM  to  the  cofJ.  The  distance  from  the  whurT  lo  the  idoiuIi 
of  the  Cooe  liskv  Compsuy's  minee  is  only  one  mile.  The  IomM 
care  descend  to  the  water's  odgo  over  a  miLroad  of  en«y  gnd« 
by  force  of  gravity,  and  are  rettirucd  to  the  mloM  by  mnlni 
Such  ill  tlio  purity  of  this  coal  thnt  it  requires  no  assorting,  bat 
is  loaded  directly  on  board  ehip  as  it  iwuos  from  tlic  mino,  or 
elae  U  stored,  awaiting  the  arrinl  of  a  vcaeel.  The  coal  k 
mined  and  delivered  in  the  cars  in  tlie  mine  at  a  cost  of  $l| 
and  tlic-  interior  and  exterior  traneportatiun  is  but  I£  codti. 
The  rcffiou  is  ccrlaitily  remarkably  tarorably  eitiiatcd  for  ooh 
Qomical  working.  Tlie  freight  to  San  Francisco  is  $4.^0,  and 
tlio  total  cost  of  coal  thoro  about  $7. — ("  Hineml  Kesoi 
1870.) 

The  Cooti  Say  ooal-field  is  inter^tratiAed  with  sandRtoiiu  laA 
sIinliM,  which  Ibrm  a  series  of  several  hundred  feet  in  tUielcDea, 
the  strata  being  very  much  diKtiirboil  by  intrusion  of  Imp-rod; 
some  of  thorn  being  inclined  at  an  angle  of  -t^^.  Tbc  bocb 
of  ooal  arc  foimd  in  the  upper  part  of  the  series  being  isopb 
fully  developed  on  the  xborcs  of  the  bay,  wlturo  the  strata  tH 
much  lc«i«  di«turbc*d  than  near  Cape  Arago,  nl  the  entiuct 
of  Coos  Bay,  The  fossils  arc  evidently  tertiary,  and  thers  '» 
tittle  doubt  but  tlie  series  «h  a  whole  ia  identical  with  lliat  of 
the  Cohimbia,  wliieb  has  been  pronouni:ed  to  bo  Mioeone. 

The  moat  iini>ortant  itcam  varies  considerably  !n  ibickoW 
in  different  localities,  itii  maximum  being  atioul  nine  feel- 
These  beda  of  coftl  ftro  said  to  extend  over  a  largo  unta  ta  tk 
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TJciiiity,  and  have  been  traced  many  miles  inland.  Tbe  coal  is 
liriglit  hhek  aud  kandsoinc,  nnd  wliuu  tlrst  miitod  tuis  niucb 
Uio  iij>[>canuioe  of  Mine  of  ttie  hitnniinoUH  «o.ils  of  the  Ali^sis- 
leippi  Vullor,  mosc  rc^mblmg  Uiosc  tVuin  the  cxml-lields  of  D- 
and  Iowa.  Upon  n  close  examinatioi),  liowever,  it  is 
ily  seen  to  be  tertiary  lignite,  inost  of  it  vxliiliiting  very 
iBistmc'tly  tltu  fitnicturt!  of  the  wood  from  which  it  was  formed. 
lifiiAi^-K  of  Sreveral  hundred  pounds*  weight  nru  i-eeHf  which  were 
undently  portions  of  tbe  carbonized  trunks  of  trees  of  largo 
tite^  in  which  the  rings  of  annual  growth  knots  and  branches 
were  almost  as  plainly  perceptible  as  in  rt-i-t-nt  wood.  Like 
most  of  tbe  lignites  of  the  'VTest,  though  finn  when  flrat  mined, 
having  n  condtoidal  froctnrc,  upon  exposure  to  the  air  for  any 
leni;lh  of  time,  it  rnick»  up  into  a  thousand  cubicnl  fhiginenta. 
It  liurns  freely,  producing  a  bright,  cheerliil  blaze  and  conatder^ 
ablo  heat,  but  is  more  flnsby,  and  haK  &r  loss  boating  power, 
tlian  the  \x^i  hiluininoiu  cool.  Its  analysis  sbowa  carbon  iCt.iG, 
volatile  matter  .'>t*.27,  ashes  3.19.  It  contains  apparently  very 
attle  bifiulphate  of  iron  or  other  injurious  impurities;  the 
ifttnonDt  of  gas  is  large,  but  of  low  illuminating  power.^(J.  S. 
Kowberxy.) 


3.  SeatUe. 

Tho  Seattle  coal-mines  are  located  at  a  place  of  that  name 
.in  Sing  County,  WiiHhiiigton  Territory,  and  inland  from  the 
fbay  of  Paget  Sound  about  nine  miles.  There  are  fire  seama 
of  coal,  from  tour  to  twelve  feet  in  thickness,  which  liavo  boon 
prosiKMrtcd  un  tlie  surface  over  one  mile,  and  the  inclination  of 
the  strata  is  &&".  There  is  a  tram-road  from  tbe  minea  to  Tjike 
Washington,  where  the  coalcars  are  trnnsporlod  aerosa  the 
lake  on  flat-boats  to  another  tram-road  leading  to  a  wharf  in 
Seattle.  The  port  of  Seattle  is  snid  to  bo  the  finest  tiarbor  on 
Puget  Sound,  free  trom  all  impediments,  and  perfectly  safe  at 
nil  eeations  of  the  year.  The  depth  of  water  at  the  docks  is 
eufBcient  for  the  largest  ves«cls.  An  analysts  by  Falkenoau 
and  ILinkfi,  of  San  Fr«iiciji«o,  shows  l^.y.  of  fixed  cirlion; 
■9aA9  volatile  matter ;  CM  of  ashes ;  Bolpbur,  OM,  and  water, 
UM. 
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4.  £^in^am  Bay. 

BeHinyJtam  Bay  b  in  almoet  the  cxtremo  northweiteni 
cornvr  uf  Wiuliiiigt^^u  Turrilurj ,  anil  its  mino  is  considered  ok 
of  tlie  largest  uiid  l>e»t  on  Itiut  sido  of  tbo  coatioent.  Tin 
KSm  worked  in  1SG7  ia  reported  by  Frof.  W.  U.  Qnb1>  u  aboM 
14  feet  ill  tliii-kiivHH  of  ooul  and  ttlate,  of  wliicli  ahoul  nino  feel 
were  RvailaUIe  for  miiiiug.  Tliu  eo8l,  n«  (.'uiupsn.'d  with  otSir 
coals  of  the  coMet,  is  of  fair  quality,  the  greatest  dntwba<^  bobg 
tJic  oocasiuiial  presunn:  of  ^ulphnr,  n.-iidcriDg  it  imptcasanl  fur 
do»ic»tic  UHC.  Tlie  iioaition  of  the  mine  with  reference  to  tbr 
harlwr  i§  excellent,  ^e  montit  of  the  mine  being  barely  oven 
fourth  of  it  mile  from  the  vctiMils  in  the  liiirbor,  in  wliii-h  lb« 
coal  i»  »)iij>[>ed.  The  «eam  di]>s  at  a  high  ntigk',  and  aU  llie 
ooaU  and  tho  water  in  the  mine  have  to  be  extracted  by  expco- 
BiTO  maL-litucry.  About  the  year  lS6iJ  the  coal  took  fire,  rfn- 
doring  it  neccfiBary  to  flood  the  mine.  It  was  reopened  in  IS*', 
and  produced  20,284  tone,  obippod  to  San  Frandeco  in  ISIU 

The  Nortlicrn  Padfie  liailroad,  terminating  at  Paget  S.Dnni^ 
vill  render  the  coal*mine«  in  this  region  of  increased  bipor 
tance.  Bellingham  Bay  is  14  miles  long  and  three  inilee  v'yAt, 
with  ft  depth  of  water  ranging  tVoni  three  to  SO  fathotm 
There  ia  probably  an  extensive  region  underlaid  with  vo«l  oa 
the  wc6t  side  of  the  Caeeado  Range,  and  it  is  mined  at  Tsrioiu 
points  butwveu  Willamette  Valley  and  licllingham  Bay,  tlie 
lowe*t  ecnm  being  repoHed  to  be  Iti  feet  thick. 

Prof.  Blako  roports  that  coial  from  this  vicinity  was  uBcd  is 
San  Fruncitu^o  M  early  oa  1854,  thctte  being  tiie  tirvt  ooal-auseB 
opened  on  the  Pacific  coast.  It  was  used  for  burning  in  gntea 
and  for  cooking,  and  gave  goneral  satisfaction.  It  is  a  vonifod 
and  perfectly  black  bitnmlnoiu  coal,  breaking  with  a  brillisiil 
oonchoidal  surface,  and  in  large  masses,  much  resembling  tlio 
carboniferous  coal  mined  at  Pittsburg,  Pa.  It  bnnia  (Hcly, 
and  loaves  a  fine  white  n*b,  which  nppean  to  be  very  ubunlaal- 

The  only  geological  section  of  tlie  district  ts  furnished  \>J 
Lienteuant  W.  P.  Trowbridge,  of  the  United  Slates  engine***, 
who  examined  the  region  in  1853.  Ho  n-porl.t  that  thu  coal- 
strata  cxpoaod  iu  Bellingham  Bay  occur  in  a  series  of  strattflal 
rock,  which  dipaat an  anglu  of  70^  from  the  horizon,  and  eiril.'O 
eatt  15°  north. 
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The  thickncae  of  the  series  is  about  2,0OO  feet,  of  which  the 
coal-ecaoiB,  which  arc  niuv  Ui  numbtsr,  nvkko  ttii  Aggmgnia  of 
110  foot,  the  workable  seams  moiuuriDg  reapectlroly  in  tlie  de- 
sceudiag  order,  SO,  6,  0,  ft,  13,  ii5, 6,  IS  and  13  feet  m  thicknefla. 
bore  th«  upper  or  iM-foot  soiim  ik  loO  fvet  of  muidsluiit',  mid 

other  tduin  are  jtoparated  hy  bituiuiiiuuit  itlink-!^,  nnd  hIx  or 
aevuu  heavy  bods  of  BandstoDe  aod  impure  eeains  of  coal  not 
counted  above,  in  the  eamv  order,  measuring  540,  35,  H,  i66, 
14>  i(»^»  ^0, 150,  iiO  ttud  16  fuct,  ruEtiug  ou  a  thickljr-boddod 
uudatoiio. 

The  coal-beds  enter  the  bank  at  right  angles  to  the  shore- 
line, and  rise  with  a  gradual  elope  to  the  height  of  about  IJftQ 
feet,  at  the  distance  of  about  hiilf  a  mile  front  tlic  aliore,  when 
they  are  broken  in  u  direction  oblique  to  that  of  the  beds,  and 
&U  otf  in  nbrupt  ledger  to  their  original  level. 

ProC  Blaku  eu^;oi>t<i  that  hoiuc  t.if  the  many  disttout  hods  of 
coal  described  above  may  not  be  ]>erfcctlv  pure,  being  [i^^^rhaps 
Beams  uf  biluu)inou»  aliale  or  earthy  matter,  which  iu  u  rough 
and  unworked  outcro|>  might  bo  considered  good  coal.  The 
number  and  tluokneia  of  the  bedt),  as  gtx'en  above,  show,  if  it  be 
correct,  tliat  the  tbniiation  is  very  exteiuilvo  and  roniiirkable.  It 
is  not  impossible,  ttx  suggested  by  him,  as  well  as  i^of.  New- 
berry, that  th«se  beds  of  ooal  arc  so  much  plicated  and  dis- 
tnrbcxl,  and  stand  at  a  high  angle,  tlint  Uie  Kamo  scriw  ia 
included  more  than  once  in  tlie  foregoing  enumeration ;  an  error 
sometimes  committed,  in  disturbed  regions,  by  the  best  geolo- 
gisla. 

The  officers  of  the  United  States  Coast  Survey  report  that 
ttiis  coal  was  ii£cd  by  them,  that  it  produced  n  largo  amount  of 
dtiid  »tag,  and  it  wa«  necessary  to  rake  the  fire  every  twenty 
minutes,  being  inferior  to  the  coal  of  Vancouver's  Isliuid,  from 
the  port  of  Nauimo,  about  eight  or  ten  hours'  nm  from  Bel- 
Uikjjliam  Bay,  The  latter  ooal  in,  however,  aUo  objected  to  on 
account  of  the  great  quantity  of  slag  and  dndor  formed  during 
H«  i.-(>ml>uMiuu.  Prof.  Blake  says  he  observed  that  the  amount 
of  alag  was  unusually  Urge,  and  that  it  ran  down  in  streams 
from  the  gmtc-bars  into  tlie  ash-pit,  and  could  be  drawn  out 
into  thruada  like  gln^. 

As  to  its  geological  age.  Prof.  Newberry  says  the  shalce  are 
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ruaBHfen>iu,  aad  ve^Ubto  impressioDB  at  CelUngliam  B&t  ve 
^rtiimUrl;  sbnndaitt,  (.■unsUtiDg  for  ttio  mott  jiart  c-r  mi- 
pKsbiuoe  oi  ilit:utrk'doiioii»  Icnves.  Tho  Sora  of  Ueiliu^lus 
B«,r  IB  rciiuirkably  like  that  of  tlie  lignite-beds  of  the  U[^ 
]t(iiK»nri|  tbegeaern  being  »1)  repre^'utcd  on  the  Miseoai^nj 
soiae  of  tbe  species  «ro  idfulii^.  T)iv  ligiiilo-bvds  of  the  1(» 
suari  arc  uudoubtedlj-  Miocene,  and  it  it  rery  dilficalt  to  Jk- 
uoguibh  them  fnim  ihoiic  of  that  age  clfiewhero.  Tbe  anilf- 
H)fi  of  tbe  coal  gives:  ibtcd  carboD,  4i.63 ;  hitumen,  jd3t; 
aud  auhcs  £.15. 

He  aJso  received  fodtitti  from  the  Nuumo  mineB,  on  Tid> 
ooayer's  Island,  which  were  orideutlv  derived  from  cntaetra 
rocks,  and  rcsumble  those  brought  from  thu  Upper  MttHoribf 
Mr.  Meek  and  Dr.  H.iydon.  The  Miocene  strata  of  tbe  Ufp* 
MUM>uri  are  peculiarly  cliaracteriEed  by  beds  of  ligntt^  oiuA 
liave  attracted  the  attention  of  every  traveller  who  hw  p«»«t 
up  or  down  that  river.  Also,  on  the  Lon-cr  Columbia,  bdpff 
the  re^on  covered  by  recent  volcanic  material,  we  find  a  Mid 
of  Miocene  deposits,  whicJi  are  also  assocl-ited  with  greiit  M» 
uiuUtiuiis  of  carbonifvroii»  njHUur. 

It  is  true  that  much  of  tlie  lignite  of  the  Pneifio  oosat  if  DM 
compact,  approaches  ncftrer  to  tme  ooal,  and  famishes  a  bctts 
fuel,  tliau  that  of  the  Upper  MiE«oDri,bnt  this  is,doubtlMi|ini 
gn»t  degree  due  to  the  metnniorphic  af^tiou  of  eruptive  ro(b 
which  hare  in  so  many  places  disturbed  the  Tertiary  stiats. 

5.  Vanamver't  Idatid. 

The  lar^^st  and  eouthemmoat  Island  in  Uie  Xortliweil  A^ 
chipdagu  of  thu  Pacific  is  called  Yancouvcre  Inland,  bdosginE 
to  tlie  Hritiitli  Govcrnineot.  Its  greatest  length,  from  nDrtfavHt 
to  sontbenst,  is  about  200  miles,  and  it  is  separated  from  'd* 
continent  ou  tho  eouth  and  east  by  tho  ann  of  the  sea  eilM 
the  Strait  of  Fuca.  This  t>trail  extends  from  Cape  FbtH? 
directly  eastward  about  130  miles,  and  thence  northweatMi^ 
250  miles,  ootnmuuicating  with  the  occsn  in  the  north  throng 
an  ontrance  called  Qiiocn  OhnrlotU-'s  Sound.  Tho  80B*fc*i 
part  of  tho  strait  ia  about  40  miles  wide.  Tbe  ]>iirt  nnanC 
northeuHt  is  in  »  s  nenriv  sf  '■Tit  generally  iiJwk 

narrower,  and  \  utlau'  hor,  it  is 
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Iha  flout  bodice  of  w»ter  in  tbs  world  for  navigation.  At 
Kauittio,  on  VaiiconTCr'a  iBlaiid,  alwut  70  nulee  above  Yio- 
toria,  there  la  a  deposit  of  tbo  eamo  geolc^c«l  ng«  »e  tlmt  at 
Bellinghain  Bay,  and  wbi^li  biu  boon  extenftirely  worked  by 
tbo  Viiucouvi-rV  Uliind  Coal  Com]Miny.  Tho  appliancee  about 
tbo  mine  nr©  r(i{)orted  by  Prof.  Gabb  to  bo  of  the  most  mb- 
Btsntial  and  convenient  kind,  and  the  worliing  of  tli«  mine  a 
model  of  good  Huginwtring.  Prof.  Newbcny'e  aoAlyais  of  tins 
Yaiicourcr'a  I»Iand  coal  give«:  carbon,  51.81 ;  volatile  matter, 
44^30 ;  and  aab«0,  3.89. 

6.  Other  Coal-produeing  ZoetUitiet. 

The  coal  from  a  point  S5  miles  »oaUt  of  Cape  Flattery  is 
in  all  respecla  Bimilar  to  tbat  of  Bellingbam  Itay  and  Coo« 
Bay.  Specimens  cannot  be  distingTiuibed,  and  its  analysis  ie 
nunrly  idenliotl,  yielding  carbon,  46.40 ;  volatile  matter,  50.67 ; 
and  anhcs,  3.9S. 

Tlie  Santa  Clara  California  lignite  refiemUee  in  its  b<-ttor 
portions  till-  conl  of  Coos  Bay  ;  it  io  evident  tbat,  as  a  wliole, 
it  ta  decidedly  inferior,  a«  a  fuel,  to  tbo  con!  tVom  tbat  locality. 

Coal  from  Cltili  iti  sold  In  San  F^ncisco.  It  is  all  dcrivtid 
from  tlie  Lota  mine,  and  bears  a  very  evident  similarity  to  tlutt 
of  tbe  Nortliwpst  coast.  It  apparently  belongs  to  tbe  same 
geological  cjwcli.  and  indicatea  tbe  extent  of  tlie  arc*  over 
vbicb  the  Tertiary  deposits  are  spread  along  the  Nortli  and 
Sooth  American  Poeitic  coasta. 

A  luirgi^  ainotint  of  AuHtrnlia  coal  is  also  sold  In  San  Fran- 
cisco.    It  lins  more  of  the  laminated  stmctore,  the  rbomboidsl 
firacture,  and  general  appoarancc,  of  the  oldor  coals ;  but,  from  its 
ioAncsK,  and  the  evidently  Wge  amount  of  sntphDret  of  iron 
vhkh  it  contains,  it  cannot  claim  tlie  first  rank  as  a  fossil  fuel. 
The  foBsils  brought  tVom  China,  by  Prof.  lUphacI  Ptimpol- 
1^,  prove,  rattier  unexpectedly,  the  vast  coal-fields  of  thnl  em- 
JJre  to  be  of  Mesozoic  age,  carboniferous  plants  being  entirely 
noting.    So  largo  is  this  coal-bearing  area,  indiiding  both 
■tubnciie  and  bituminous  coa),  worked  for  hundreds  of  ycara, 
probtbly  tbo  oldest  coal-mines  in  tbe  world,  tli»t  lliuy  quite 
ovonludnw  the  carboniferous  coals  of  Europe  and  tlio  MJada* 
uppl  Valloy,  and  suggest  the  question  whether  tlie  name  given 
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to  tliti  formutiun  wlik-li  JiidtiHcs  the  inoet  imporUnt  uml-etfgU 
ha«  not  been  iwmewhnt  hastily  cbo«eii. 

The  resppeanuice,  fntm  ifudi  n  far-distiint  point,  of  tliD  fHsl 
plaute  nwciiibUDg  wdl-knowii  forms  in  Ameri<»,  n  an  Inters 
cMin;;  featiiiv,  ftnd  jjives  fresh  evidfince  of  the  monotony  of  Ifct 
T^etation  of  the  globe  previous  to  the  iiitrtMldrtioii  •>(  tbv  tai^ 
ftpennotis  foi-ests  of  tho  Oreucoous  period. 

Ag  Sail  FVancixco  fiimtslicfl  the  prindpal  market  {or  cod  on 
Uie  Padlic  coaot,  the  annexed  table  of  the  reouipts  nf  coal  froai 
each  locality  nill  give  a  very  good  genuml  idea  of  tho  riM  laA 
pro^rose  of  the  coal-trodc,  and  of  ttH  distribution  wnong  lb* 
vaiioufl  mining  regions.  This  table  doee  not,  howerer,  (pn 
the  full  yield  of  all  the  miiiee,  eapodally  thoec  of  Uotml  Diablo, 
from  which  coal  i«  also  6b!p[>«<l  to  inland  towna. 

The  i^reccding  aeconnts  liave  been  given  uf  the  ooAl-rcgioal 
on  the  Pacific  coast  that  have  been  moet  productive.  Dot  it 
ehould  be  luMvd  that  tberc  is,  hi<«idctt  those,  a  vronderfiilly  lir|i 
area  underlaid  by  these  lignite  ooale.  Tho  cxtKteiicc  of  ewl 
along  the  Xoithwcet  coaat  of  the  Pacific  baa  been  known  arte 
since  the  discovery  of  the  country.  The  eeams,  cropping  (rat 
in  the  hix  uf  ueurly  evcr^'  bluff  uud  promontory  from  On^ 
to  Sitka,  are  loo  conspiicuoua  to  have  been  ororiooked.  Tbi 
extent  of  the  coal  formation  on  the  Pacific  coast  ia  truly  nn^ 
prising. 

Anlbrucite  i»  known  to  oxiet  at  Skide^iiate  Inlet, 
Ciiarlotto  Ixlaudti,  and  a  scam  of  tbo  Mine  kind  of  coal  It  Mn  ^ 
cropping  out  on  the  main  land  opjwiiite,  about  40  milcH  diMuL 
The  extent  of  these  dopoeite  is  not  known,  bnt  fipecinidia  hin 
been  «cnt  to  San  Francisco  which  wore  of  ^uod  quality,  and  i& 
1871  Ihcro  were  505  tons  of  it  imported.     From  Capo  Flaltwy 
to  Admimlty  Inlet,  in  Washington  Territory,  thero  is  an  almi 
contitiuoti^  outcriip  of  coal.    But  for  the  want  of  a  goo<l  hatbofi 
it  donbtlcss  wonld  have  been  developed. 

From  the  ahovv  data  it  will  bo  seen  tJiat  iJis  ooa]-depo«i 
weetof  tlie  Koeky  Mountiiinfi.  though  yielding  an  inferior  quaht 
of  coal,  are  quite  extensive,  and  funiii;li  such  promise  of  inipixivi 
ment  as  to  jnetify  the  hopes  of  tho  inhabitants  that  tlie  m 
will  in  time  become  t-uffineDt  for  tho  demands  of  all  bi 
of  industry  on  tlic  Pacific  const. 
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Tito  moBt  TuIiiAblti  of  tlio  geolf^cnl  fonnations  of  Alalia, 
from  an  ocoiiomio  point  of  view,  is  the  Tertinry.  In  it  tie 
contiined  tlio«o  bods  of  oo»l  wliic^  tiATe  beea  &o  often  reporlnl 
on  tlic  nortliwast  const.  Tlic  following  ia  a  list  of  tbc  knoim 
localities  up  to  Ibe  Tear  1S70  :  Port  Gardner,  Hood  Bhj,  Ad- 
mindt;  lebnd,  good  bituminous  co«l  used  bj  tbe  United  Statu 
ihip  Saginnw  in  1868.  Hftinilton  Harbor,  on  the  cast  eida  of 
Kftke  Straiti  a  seam  of  good  bituminous  coal  opened  ticiro  ia 
186S  J  liruznoff  Bay,  Admiralty  Igland,  Kiiiu  Island,  Kiiprii' 
nofl*  Island,  Port  Camden,  Kuko  Strait,  a  aix-tncb  Beam  reported 
in  hard  rook  with  a  fwiilhgrly  dip  of  85"  j  fit.  John's  Hay,  Bit 
Aaoff  Island,  fragments  in  debris  of  a  glader.  Recent  rcporti 
state  that  tfai«  scum  bna  been  diecorored,  and  tho  coal  snooei*- 
fully  Used  on  a  ITnittxl  Staten  Bteamer.  Coal  Harbor,  Cnp 
Island,  osaniincd  by  W.  H.Dall,  in  184&.  The  coat  It  of  a  poor 
quality,  in  thin  Matni,  nineh  mixed  with  slatu  and  tiiUcified 
wood,  and  is  quite  valnelesa ;  south  coMt  of  Alaska,  bbck  % 
nitcs,  according  to  Erman ;  Cape  Beaufort,  Arctic  eoart,  ■ 
email  seam  of  true  otrbonifcrons  coal ;  Akhdn,  coal  raporltd 
by  Ltitk^  to  ocnir  here ;  Unnlastkn,  near  Captnin's  IInr)>or,  BtntD 
Hgnito  scams  according  to  Vcniiimjnoff ;  Atka,  lignitf  of  puor 
quality  found  near  Sand  Bay;  Amcbitka  lignite,  according  to 
Grewingfc  ;  Wrangell  Harbor  coal  reported  of  good  quality,  by 
Guncrai  Hallvck  ;  and.  linnlly,  Cook'a  Inlet 

In  tbc  tatter  locality  are  found  the  mo«t  promising  depoetti. 
North  of  Oape  Stsrichkotl'  the  coal  ia  found  in  two  paraltd 
layers,  which  are  vnriouHly  reported  as  from  18  incbee  to  seno 
feet  in  thicktiees,  and  arc  found  fVom  30  to  00  feet  below  tlie  J 
top  of  the  bank.  Farther  to  the  north,  a  third  layer  appwrt. 
They  continue  noiiriy  to  Cape  NL-nilcbik,  with  a  north*northeul 
dip,  and  appear  again  on  tho  northern  side  of  tbe  cape,  and 
then  contiiiuo  iirst  with  a  son th -south east  dip,  and  afterward 
horizontnlh',  to  the  month  of  a  small  stream. 

The  ooal  of  Alaska  is  Tertiary,  and,  like  most  Tertiary  coal], 

is  inferior  to  the  Carboniferous  coals  both  in  qnnliey  and  thiri- 

nees  of  scams.    The  following  table  will  show  at  a  glance  the 

oomparativo  value  and  composition  of  tho  oonls  of  the  diffomit 

I  "Aiatkm  asd  lu  RcwnrOH,"  bj  W.  H.  DalL    Vet  k  SiMpud,  8m(m^  tm. 
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Jbniutiotu  on  tho  west  coast  of  AinoHca,  And  the  best  Ciirbo- 
nUerous  coaU  of  PcniitfvlvKins  aikI  KngUttd,  aud  tlic  Hupurior 
qunlity  of  tlio  Cook's  Inlet  coal,  not  only  over  the  Miocene 
coala,biit  also  over  all  the  CretMOons  coaU  on  tho  Fucilio  slope. 
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Tliu  (UMh-au«  of  tho  Alankft  coals  M'ere  uimle  hy  Prof.  J.  &. 
Newberry,  of  the  Colnoibia  School  of  Mineii,  New  York,  niid 
Statu  geologist  of  Oliio,  who  is  excelled  b;  nouo  in  hia  knowl- 
«lgo  of  the  Tertiary  c»al-bearing  doposiu  of  tlic  UnJtod  States. 
He  «a,V8  this  Cook's  Inlet  coid  is  fulljr  equal  to  any  foiiiid  in 
the  West  coast,  uot  excepting  thoso  of  Vancouver's  Island  and 
Bdltli^hiini  Bay.  The  voncMtnall  amount  of  xiilpliur  itiid  moist- 
oro  makes  it,  in  these  two  important  respects,  etjital  tit  the  be«t 
Aiuericaii  coals. 

Atithmeitc  hjw  hocn  sevvml  times  reported  from  various 

ffktti  of  Alaska.     It  is  probable  that  the  speciraen*  colleclud 

may  owe  their  quality  to  local  nictatnorphistn  of  the  rocks  by 

heat,  ralla-r  titan  tu  tho  general  cimradcr  ot  any  hu;ge  deposits. 

The  v^lue  of  ro&l  is  not  due  to  its  quality  alone.     Coionicr- 

cially  Epedking,  a  seam  uf  coal,  le«s  than  tlireo  fcot  thick  of  dear 

ooal,  Is  of  very  little  value  ex^jcpt  for  local  use.     The  dip  of  the 

stnta,  tis  faults  or  fuldings,  the  solid  or  rninibling  charadur 

of  tbo  sai<erineiiinbent  strata,  tho  distance  from  loarkot,  and 

Uifl  &ri1itio»  for  mining,  shipping,  and  transporl-ntion,  are  all 

t)im[»^rtant  in  detorniining  the  value  of  a  deposit  as  the  char- 

icter  of  tho  coal  itself.    The  oxisteuoe  of  doposits  of  coal  of 

portnsnent  value  in  AliiMka,  though  very  probable,  can  only  bo 

detenninetl  by  a  thorough  examination,  and  is  yet  to  be  proved. 
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NORTHWESTERN   ONTARIO,  OR  CANADA. 

Is  June,  1789,  Sir  Alexnnder  MaclceDzIe  left  Fort  (Mpft- 
wHj,  on  tbe  Lake  of  the  nilis,  on  hte  Toyiige  to  Uio  An-t!/*,  will 
all  the  difficoltiM  before  him  of  tlio  fint  exploration  in 
known,  inhospitahle  regionH,  iuhnliUcd  br  sarage  trilwfl.  Hit 
TOjKgo  tlirongh  this  vast  northwestern  part  of  our  continent  tj 
the  Arctic  0(«an  may  bo  said  to  hare  lir«t  lined  the  veil  thit, 
till  then,  shi-ouded  the  raHt  inter^-ening  regions  iii  olMcnri^. 
Ho  p«8scd  groat  plaina  of  nnknon-n  extent,  great  trlbutariwof 
tbe  river  which  afterward  bore  his  name  half  a  ntllc  in  tridth, 
loftr  monntiina  dad  in  ^now  or  veiled  in  miot.  He  and  Ml 
men  looked  upon  the  vast  panorama  that  took  wc«k  nltor  w«k 
to  unfold,  for  tlio  tinst  time  etnoo  creation,  to  dvilijied  miBi 
Thej  camo  to  tlie  r^on  where  eternal  froat  preraiU  under 
Uirfoce;  they  arrived  at  tbe  Esquimaux  conntry  and  the  opts 
sen,  and  were  lutonished  to  eee  the  tide,  and  that  the  son  did 
not  set.  Mflckenzie  returned  to  Fort  Cliippeway  on  the  IStli 
September,  having  performed  hia  voyage  i>f  3,u(>0  miles  Id  1* 
daya.  In  returning,  th«  air  for  some  part  of  the  way  waa 
with  a  he^vy  smell  of  eulphur,  which  was  found  to  be  ca 
the  buniiug  of  coal  in  the  banks  of  the  river.  It  waa 
nito  coal  that  is  so  abundant  in  this  territory,  and  it  is  tloi 
drenmstftnoe  alone  that  entitles  his  name  and  hia  voyage, 
journey,  to  a  place  in  these  pagca. 

As  thia  vaRt  Northwestern  lignite  region  {»  hnt  an  ext 
of  that  broad  belt  of  tliia  geological  fonnation  in  our  own 
try,  extonding  «long  the  eastern  base  of  the  Rocky  Monn' 
throoghout  their  entire  length,  and  northwanl  to  the 
Ocean,  what  is  known  of  it  in  Canada  may  throw  soino  l%li 
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upon  tu  probablo  extent  nnd  value  in  our  own  Torritoritft. 
True  eoni  !n  tho  Carbonifcroutt  funnHtJun  lias  never  biM'i)  ditcov- 
erod,  and  probably  does  not  exist,  in  tlie  Rocky  Moantain  region, 
altbou^b  rucks  ol'  tbat  a^  arc  abundnnliy  displitycd  in  po«itiouti 
admirably  adapted  for  tbe  cxamiiintion  of  their  contents,  in  the 
nomeroua  deep  cafions  as  well  aa  the  many  upheavnU  ol"  the 
(tnitH,  cauHdd  by  the  elevation  of  the  grimitc  moiintuiiis.  As 
befonj  explained,  these  carboniferous  roclts  aro  wtiolly  of  marine 
origin,  nnd  only  porrespond  in  ngc  with  the  upper  unproductive 
portion  of  ihoKc  va^t  of  Ihv  MUsouri  Uiver,  but  without  the 
olJicr  noceiaary  conditions  required  fur  the  fonnation  of  beds 
of  co«l,  A  peat  hog  cannot  be  poseJble  in  deep  oea-water. 
Tliorv  is,  howovtrr.  extending  northward  from  the  lino  of  the 
United  8tateA,  which  runs  at  lat.  49"  TS.,  «  region  of  lignite  of 
enrpriiiing  extent.  Tlie  gcolt^cal  maps  of  the  Iliidson  Bay 
Company  repreecnl,  in  the  first  place,  a  very  largo  field  of  lig- 
nite oxtondinji;  northweaiward,  lying  cuM  fi-oin  the  head-waters 
of  tlie  Milk  Hiver,  a  brand)  of  the  Missouri.  In  form  thiu  first 
field  bears  a  striking  resemblance  to  a  human  leg,  extending 
tfarongh  eight  degrees  of  hititiide,  the  thigh  being  ampalaled 
by  the  Untte<l  Slates  lino,  the  knee  being  well  detiuod  on  the 
cast  aide,  about  the  5.1d°  And  the  iwint  of  the  toe  at  !>",".  It  ex- 
tends along  the  hcad-wAlers  of  tlie  Saskatchewan  River,  which 
has  numerous  branches,  Eiich  as  its  uortli  and  south  brandies, 
the  Red  Kivcr  and  Itattlv  Uivor.  Thence  it  extends  along  and 
acro«»  the  sources  of  SUve  Lake,  namely,  the  Pembina  River, 
McLeod,  Atbabaaca,  Smoky  or  Peace  River,  and  Hay  River, 
which  runs  along  the  koIu  of  it«  huge  foot. 

Tlicnco  along  the  west  side  of  Blackenzie  River,  which  Sows 
from  Slave  Lake,  there  is  another  very  long  ticUl  of  lignite  ex- 
tending from  TtQ"  to  Oo",  and  three  other  snuiller  ticlds  extend- 
ing with  but  slight  intervals  to  Mackenzie's  Day,  at  the  month 
of  tlic  river.  The  same  formation  is  represented  as  extending 
along  llic  coast  westward  toward  Alaska,  as  well  as  eastward 
of  tiio  month  of  the  Mackenzie,  and  on  the  islands  at  its  mouth, 

Tliu  lignite  ts  seen  in  many  plaires  in  beds  from  two  to 
eight  fcot  lliick,  and  no  doubt  extending  over  hundreds  of 
nulea.    A  few  of  the  localities  might  bo  menlionod.    Proceed'., 
ing  30  miles  northward  from  the  United  States  bonndarjr, 
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the  Kmolco  i8«ui'(l.  OUicr  large  ti-acts  wore  found  where  b«ds 
of  lignite  had  evidently  bevn  burnt  out,  Imrning  the  clay  ftoll  to 
»  red-brick  color,  and  int-ltiii^  tli«  Mindy  rocks,  as  metamorphie 
rocks  usually  nre  clianged  by  heat.  Lewis  and  CInrk  observed 
tlie^  fii'ce  on  the  U]>iH<r  Missouri  Itlror  in  1801.  Tbceo  K^ 
nitc'-betU  were  not  set  on  tiro  by  ln<linn«  or  hantcra.  Th«y 
contained  within  theinsotvee  the  elemcnta  of  8]>ontaneons  com- 
bnstion  when  (-imposed  to  the  atmospbcro,  in  tbesulpboret  ofiroa 
and  wnter  with  which  they  abound.  It  aecins  the  bMt  of  them 
areaubjoct  to  bnminjBT  in  the  ground,  the  others  containing  too 
muoli  Hhiilc  .iii<!  cflrlliy  innttor,  R-|>iin>ling  it  into  thin  layen,  to 
ignite,  and  alfio  rendcriii|r  it  uiwlefifl  aa  fuel. 

Tbo  beds  which  Ufackenzie  visited  Id  1780,  and  found  to  bo 
on  fire,  were  reported  by  Dr.  Kichnrdson,  who  ntN^ompaiued 
Captain  Franklin's  exi)edition  of  discovery  in  Ift^T,  toboai 
bnming. 

Vfhvn  thi»  far  northern  region  becomes  settled,  porticmi 
the  lignite-bed 8  whirli  have  not  been  wnatcd  by  epontanemis 
combustion  may  bo  found  of  a  cjnality  good  enough  for  IViel  for 
local  consumption,  but  too  high  expectations  mnatnot  be  fbrmcd 
in  regard  to  tlicin,  as  ibcy  may  prove  to  bo  Gcarvoly  more  than 
mere  objects  of  geolo^cal  interest. 
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in  tlu)  conical  ItilU  at  tko  moutli  of  Uie  Muckeiuie  liivor.  In 
■otnc  of  tlie  l)e<l&  uf  lignite  tlic  Ibrnis  of  tlic  tniitke  of  trees  are 
preserved.  In  otlieni,  coi»]>oHod  of  glanra  mal,  the  wooiJ-liko 
•tnicturo  is  lost,  and  pieces  takun  frutn  (lie  bc<]s  Bplit  into  6ma11 
rliODiboidnl  fra};niciit«,  no  lonf^r  i»rc«c-ntiog  tlic  gram  or  Injrc-rs 
of  wood.  SpeciiiK^nii  of  pitcli-coal  are  found,  re«eiubliii^  Simii* 
isb  li^iuoricc ;  aii<l  nlso  of  elaty  coul  from  Edmonton,  on  llie  Kaa- 
kAtcliewsn,  wliicli  lilai-kistuti  »ay»  i*  pi-cfcrrcd  to  cbarcoal  for 
ftroitlLi*  work,  tliotigli  it  is  «ai(l  to  require  rather  a  Rtrougdruui^hl. 
la  eome  nuea  the  lignites  are  found  bcnrily  charged  w-itU  bitn- 
meii,  while  others  aro  much  eiUcifiod. 

lignite,  tLcrefons  varies  ver^'  miicli  ia  qunlily.  Tbo  lignite 
coal  of  Xanimo,  in  VancouTor's  Island,  is  only  10  per  cent. 
)e«e  %-jdiiablo  tluin  c«nl  of  tlift  CiirhonifcrouB  epoch,  accordiog  to 
Pr.  Hector.  The  lignito  in  the  region  in  question  i«  estimated 
to  be  equal  in  healing  power  to  tivt-sevenths  of  the  Kime  weight 
of  Xcwcnetlc  coal.  And  these  tttutcnicntB  arc  jiruLnbly  not  too 
favombli',  for,  allhough  the  Knropcan  Itgiiitcfl,  by  anairsi*,  show 
a  Ices  calorific  value,  yet  tboso  found  on  the  Union  Pacitic  [{ail- 
road  are  superior  to  any  lignites  found  in  any  other  part  of 
llto  world. 

It  is  very  evident  tliat  this  lignito  deposit  prevails  in  im- 
menw  qunntilioM,  and  in  positions  where  it  can  be  utoat  eattily 
iDsdt!  available,  in  a  climate  where  fuel  will  be  mutjh  needed, 
and  along  na\*igablc  streams  of  great  Icngtli,  atlordiitg  ready 
and  very  cheap  tranaporlalion.  Some  o!  it  is,  no  doubt,  .1  poor 
quality  of  fael,  and  muoh  that  in  Iicro  called  coal  or  lignite  ia 
probdibly  dead  wood  and  dry  mud,  and  nut  capable  of  being  used 
at  all  Hi  fuel. 

The  accounts  above  given  arc  derived  from  travellers  who 
risitod  the  eounlry  many  ye.ira  ago,  and  fonnd  these  liguilo- 
Iwda  then  on  fire.  Tbo  samo  phenomenon,  as  has  already  been 
mentioned,  was  very  oommou  in  the  Northwestern  Territories 
of  t]i«  United  8tatea,  wlicre  vast  Iwdiea  of  lignite  charged  witii 
•ulpliuret  of  iron  arc  now  found  in  a  stJite  of  spontaneous  com- 
bustion. Some  beda  were  discovered  by  ]>r.  Hayden,  along 
the  Dig  Honi  Munntaina,  in  1S€D,  on  fire,  with  consJdera* 
hie  smoke,  a  strong  sulphurous  smell,  and  a  heal  so  intense 

t  persons  could  not  slaiid  willihi  twenty  feet  from  whoncttj 
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borough   County;   7.  Richmond  Coimly;    9,  TnveriMM  tu 
Victoria  County ;  9.  Giiitc  Breton  Coiintj. 

Reserving  Uie  intportant  regions  of  Picton  uid  Sydnojr, 
Capo  Breton,  for  atter-confiidvnttiun,  we  will  first  luulily  ditpm 
of  the  others,  which  are  so  mtidi  le«*B  Im>(iucIi^■e.  By  referrinj 
to  the  i»a]i,  p.  5SS,  tlie  render  can  follow-  tlie  description* : 

1.  TAa  2f«w  Brttnsaiei  region  is  tho  most  cxt«nsiTo  ia 
urea,  covering  more  than  two-thirds  of  the  entire  extent  of  tint 
province,  ocenpying  n  Irinngiilar  tract  next  to  the  peninanU  of 
Kova  Sl-oIih.  and  tho  southern  angle  of  the  coal-fiold  extending; 
some  dkstanco  south  of  the  St.  John's  liivcr,  nearly  to  tiie  lies 
of  the  State  of  Maine.  At  Grand  Ijike,  in  Queen's  County,  !ii 
tho  soutliorn  eoDtral  part  of  the  fichi,  the  seAms  of  ««I  sre  M 
indies  In  thieicnesis  nnd,  with  thi«  single  exce|)lion,  »<>  bed  hC- 
dently  large  or  pure  to  be  profitably  worked  has  yet  been  & 
ooTcrod,  nor  can  the  prospects  of  ftiture  discoveries,  says  Da vtoB, 
bo  regarded  n«  very  cnconmging.  Tiic  whole  fonnation  k 
nearly  hori7ont.iI,  and,  though  of  great  superficial  extent,  loi 
apparently  but  slight  thickness.  Sv.  R.  Johnson  reportt  tb( 
covering  as  very  light,  not  exceeding  10  or  15  feet  in  thicknea. 
The  quantity  <>f  coat  raised  at  Grand  Lake,  in  IStH,  »-a*  &,00(i 
cJialdrone,  and  is  tho  ordinary  bituminous  or  caking  coal,  but 
requiring  frequent  stirring  for  complete  combustion.  Nev 
Brun^wiclc  iii  a  tint,  carboniferous  sandstone  plain,  and  from  tb 
horizontal  character  of  tho  formation,  and  its  undisturbed  tm- 
dition,  such  bods  as  do  exist  may  have  a  wide  latenil  extcoiion; 
but,  unfortunately,  there  is  but  one  acain,  and  out  of  MM 
twenty  outcrops  in  different  localities,  where  the  coal  is  erff 
five  inilicB  in  thickness,  bnt  one  measures  two  feet,  and  tbst  it 
queation.ible. 

This  whole  Xew  Bninswlok  coal-rcgton,  tlierefbrc^  wl 
mokea  m  great  a  show  on  the  geological  maps  must  be  alio 
to  pass  as  of  no  importance  whatever  in  t]io  coal-market  so  loBj 
as  the  Pictou  aud  Cape  Breton  reg^ooB,  not  far  elf,  afford 
in  such  nbundi\ncc,  and  in  beds  of  large  etec. 

New  Bmnswick,  however,  possesses  a  mine  of  a  now  afl' 
bcautifiU  Bubatanee  analogous  to  coal,  c«llc(l  Albcrtile,  which  i: 
deserving  of  notice  at  least  na  one  of  the  ciiHositiea  of  our  Mi 
ject.    It  is  sitoatcd  nt  liillsburough,  on  Pctioodiac  Ilivcr,  in 
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bert  County,  De«r  tLe  liciid  of  the  Bav  of  Fundy.  Albortite 
{«  used  in  Uic  tujinnfnctiirc  of  oil  aiid  {^,  yieldinfr  lOO  f^lloiiii 
of  crnde  oil  per  Ion,  or  HiIVUG  cnbic  feet  of  gnu  of  superior 
fllamtnatio^  power.  It  was  discovored  in  I84d,  and  tliere  were 
5(t,i!ti9  (onK  uf  it  exported  to  the  United  Sliites  in  three  vVKm 
fVom  1863  to  lfi65. 

Unlike  ooal,  it  is  found  in  a  tmo  vein,  or  fiJIiog  n  crerice  in 
the  rocks,  and  most  outhorilies  now  agreo  in  ooniiderinj;  tlie 
«ul)stanco  as  a  variety  of  nB;)l)»)t,  or  n  solid  hydn^carboii,  uHgi- 
nally  fluid  like  petroleum,  and  derived  from  the  decompositioD 
of  ^xgetable  or  animal  prodncte.  Formerly,  it  was  regarded 
by  diflercnt  authors  «k  n  true  oonl,  nn  nKphaltic  con),  and  a  jet. 
It  i»  a  new  mnteriiil,  intermediate  between  Uic  most  bitmninons 
eoak  and  the  asphalts,  and  is  found  in  the  lower  curlKmifcrous 
formations.  It  h»s  a  beautiful  and  singular  nppenmncc.  having 
a  resplendent  rcHinouo  lustre,  a  perfect  conchoidal  fracture, 
and  it  is  perfectly  fVee  from  mineral  charcoal,  and  lines  of  im- 
pnrc  coal  or  earthy  natter.  It  is,  huwever,  divided  into  pris- 
matic pieces  by  n  grcitt  number  of  smooth,  divieionnl  planes 
proceedini;from  wall  to  wkD. 

Albertite  coal  (or  «>lidifle<l  petrolenm,  as  it  ta  sometimea 
improperiy  called)  i«  also  found  in  Ritehie  County,  in  Wcat 
Virginia,  where  it  i«  callud  (Inibainito  or  Ritchie  mineral.  A 
brief  notice  of  it  will  be  found  on  page  288. 

2.  The  Cumbei'latid  coal-region  ie  tlto  irtangtihtr  cx>anly 
which  coniicctK  the  {xminsuU  of  No\'a  Scotia  with  New  Bruns- 
wick, and  \b  remarkable  for  the  great  number  and  smiill  thiek- 
neee  of  ita  ooal-soams.  The  principal  deposit  now  wurkod  li> 
tbo  Jog]^&s  main  seam,  conaistlug  of  two  bedo,  three  feet  six 
inches  and  one  foot  six  inches,  with  a  clay  parting  bi-tween, 
varying  from  one  foot  to  a  few  incboe.  In  1868  tliero  were 
only  0,SiO  tons  mine<I,  which  were  exported  prineiiwlly  to 
St.  John,  Xew  Brunswick.  But,  unimportant  si  ia  tliis  region 
Mto  ita  n>.il  production,  it  is  one  of  the  most  intercBtiu^  in  the 
world  na  a  goologieal  stuilr.  While  msny  other  rogknU)  pro- 
ducing very  brge  qusntitiea  of  coal  fur  many  years,  arc  almost 
unknown,  the  8oatlt  Joggins,  with  its  multitude  of  p«ily  wmuub 
of  coal,  lifls  l>ctm  immoruliscd  io  geological  works  by  tlw  genius 
SAD,  Lyell,  DtwKPO,  ud  others.    ThU  oelebnitod  loctlltj 
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is  eitufttcd  on  tlie  ea»t  Hide  of  the  Da,T  of  Fundy,  where  the  tide 
rises  00  feet  or  more,  and  in  tlic  nnirowcr  parte  nuu  M  tin 
rate  of  six  or  wvcn  mile«  iwr  Iioiir.  The  denu-wadied  tUSt 
prosent  the  extraordinary  apeclaclo  of  81  sepamte  seams  of  oeal, 
JWiiii  lialf  an  inch  tbii-k  and  Qpward,  the  larj^t  in  ita  nott 
favorable  uxpocurv  being  above  dcacribvd.  More  than  3D  of 
them  are  only  one  iiicti,  nnd  many  others  only  three  inebei  ia 
thiekneas,  and  none  of  tJtero  of  any  economical  importanee,  to; 
few  of  tli(>in  being  more  than  eix  or  cigtit  indiea  thick.  Hio 
freqnent  elevation  and  subaidenco  of  the  ri^on  during  thetoal- 
fonninp  .'ijj^,  while  it  caused  tbJe  miniilc  subdivieion  of  the  coat 
aeaiii»,  w.-ib  hi<;bly  favoniblc  to  the  ])ruMTVtitiun  of  thg  foaiib 
peculiar  to  the  i-oal-fonnalions,  and  the  conlbnnntion  of  Iba 
coaet  is  farorablo  to  its  e.\aminatioa  nnd  muosnremeDt. 

The  whole  tbickness  of  the  oarboniferoua  rocka  is  reporwl 
by  the  distingii [jibed  f^ologi.4t  above  named,  Sir  W.  £.  Lopat, 
at  14,o7'>feet  U  inches  of  which  he  made  an  ebWmto  soctiao, 
to  whicli  siib«e<jutint  exaiiiiiiiitiou»  of  Mr.  U.-iw«un  add  about 
another  1,000  feet,  making  a  moet  extraordinary  Uttukiwii 
Prof.  J.  P.  Lesley,  who  has  also  repeatedly  visited  the 
dtroiigly  controrcrtH  this :  *'  That  in  one  little  spot  of' 
earth's  surface,  like  Nova  Scotia,  and  that  too  midway  between 
the  coal-nrons  of  Amerioa  and  tbosc  of  Europe,  wherein  Iks 
liiti'lincmt  of  coal-mcaouroe  proper  ran^TOs  from  :;,<i>)U  to  5,000 
foet,  if  they  ever  attain  tlie  latter  ai;!e,  there  abonlil  be  saih 
an  nnoraaloua  deposit,"  he  snyg  "  is  remnrkahie."  lie 
think  that  mudi  of  the  lower  portion  of  wliat  Mr.  Dawson 
the  coal-mcHcures,  but  which  contains  no  codda,  t>oloag«  to  ik* 
older  Devonian  rocks  of  the  Clieraun^  and  Citskill  age ;  wtult 
Mr.  Dawson  relies  on  tlio  evidonco  of  their  foj«iU  aa  proving 
them  to  be  Carboniferous.  But,  aa  Mr.  Le^ey  aiya  in  another 
ptaca :  "  Men  of  science  tiavc  such  a  different  w«y  of  looking  ti 
and  talking  about  \'hcXa  from  busincas-meii,  that  the  bitter  cannot 
take  any  interest  in  discuBsions  of  nomcnclttHro  and  geolDigical 
(luuntitios.  It  is  of  no  extnsequencc  to  a  coal  operator  wbetlMtf* 
one  geologist  calk  thoooal-moasures  l.uuO  foci  thick,  or  anothec 
geologist  calk  them  10,000  foot  tJiick ;  proridod  they  ilo  ni>S 
agrM  U>  inoreaMJ  or  diminish  the  number  and  Ihioknoaa  of  hi 
workable  coal-bedif,  ho  will  hi  ihein  %bt  »t  their  leionre  ilwnc 
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liow  man}-  barren  rock^nieaBuros  tlicy  slinll  color  red  or  blue  oa 
their  iiiApK,  aud  call  Carboniferous  or  DcronUii  in  cbeir  lists  of 

8.  Mina&  Itasiii  is  tho  northeast  ann  of  the  Bay  of  Fiindy. 
On  it«  M>iith  «Uor«  is  the  South  Colchester  and  IIant«  district. 
Thin  M!»ms  of  coal  liavo  been  discovered  at  several  ]>oiuU  nonr 
the  margin  of  tho  baain,  but  tio  minea  have  been  opened,  and  Ita 
vklue  as  a  produL-tive  coal-iield  yet  reinnins  to  be  proved.  In 
the  North  Culclic-tttcr  liuld,  ou  tho  north  &ide  of  tlio  same  hasui, 
ooal  baa  been  mined  to  a  email  extent ;  but,  altliough  aoversl 
seunie  have  been  discovered,  they  are  so  thin,  tliat  to  work  them 
ill  the  prcecnt  state  of  tho  coal  and  Ubor  market  would  not 
prove  rcmtmcrativo.  Dr.  Dawton  Ktiys  none  of  Uium  exceed 
18  inchos  in  thickness. 

a.  Anti<^>nieh  County  is  immediately  cast  of  Pictou,  on 
St.  Geoif;e's  Hny  ;  imtil  rcceiilly,  it  wan  eupposod  to  bctonj;  to 
tlie  Barren  Lower  Carliontl'emus,  hut  explorations  were  b^ng 
prospected  in  184}8,  with  the  Kinguine  hope  of  discovering  seanii 
of  coal  tliat  can  be  worked  with  ])rolit. 

l>.  (.luyMboroii^h  County,  eonth  uf  the  latt,  lta«  a  band  of 
earbontferoui  rocks,  hut  Dr.  I>awson  says  ho  has  nut  S4.<ea  in 
it  any  co«l. 

7.  Richmond  County,  in  tho  southern  part  of  the  island  of 
Ca|>c  Kreton,  presents  the  remarkable  poculbrity  tliat  the  coal* 
seiuns  have  been  folded  op  by  lateral  preesure.  A  bed  of  coal 
four  feel  thii-k  is  said  to  have  been  found.  TliO  chief  Coiniiiis- 
•ioiier  of  Mines  reports,  for  186S,  only  33  tons  of  coal  mined  in 
Richmond. 

a.  Invcmc^t  and  Victoria  Counties  are  tbo  nortli  end  uf  tho 
island  of  Ca)>c  Itreton.  The  carboniferous  rocks  arc  reduced  to 
narrow  bolts,  and  contain  two  seams  of  co«l  four  and  six  feci 
tliick.  A  mine  is  ojHincd  in  each;  in  the  former,  at  Chimney 
Comer,  :20U  tons  were  produced  in  lt>(IS,  And  in  tlio  latter,  at 
Kew  Campbollton,  1,400  tons  are  reported  for  tho  same  year. 

The  foregoinj;  is  a  fair  aummary  of  tho  coal-regions  of  Now 
Brunswick,  Nova  Scntiii,  and  Ciiik;  lircton,  except  lite  two 
regions  of  Pictou  and  Sydney,  which  it  will  at  once  be  seen  aro 
Hi  much  l>ottcr  that,  for  all  useful,  practical  purposes,  we  miglil 
liarc  ouiiltod  ^11  the  ulhc». 
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4.  The  Piclou  ooal-region  is  od  tbo  north  shore  of  Ilia  peiH 
insula  of  Novft  Scotia,  and  nenr  the  centre  of  the  grant  Mnni 
circle  formed  by  th«  coiiiitB  *>f  Nuw  Itruuswick,  Nova  Scotia,  and 
Capo  Breton.  It  presents  the  itriking  ooutnut  to  the  otbets 
that,  while  they  have  thin  seams  of  coa),  and  immoiinics 
nombcrH  of  them,  we  havo  st  I'ictou  Tcry  Urge  K^aiiia  or  m 
of  eottl,  us  L-urious,  from  their  thickness,  as  Uiosc  of  the  Joggaa 
are  from  llieir  (jrent  number  and  smnll  sine.  The  aci-onnu  vary 
as  to  the  actual  size  of  these  beds.  Mr.  Lesley,  in  the  anJde 
hereafter  given,  speaks  of  thcin  as  60  or  SO  foot,  but  he  pnih 
ably  includes  t^oK  of  the  bUclc  »ha1o  nnd  chiy.  "W.  It.  Jolu- 
son  ^pcahs  of  the  great  i^m  at  Picton  as  12  feet  thick— n^er 
ring,  prolmbly,  to  the  portion  that  was  worked.  I>r.  Dawsei's 
section  uuUies  the  main  coal-scam  30  fe<-t  1 1  Indies ;  the  deep 
coal-seam.  157  feet  below  tlie  above,  24  feet  nine  inches  thick ; 
and  the  JlcOregor  seam,  which  is  280  feet  deeper,  1 1  feet  Ihidt, 
Tliis  section  ho  makes  from  a  eumpartson  of  the  boriu^and 
excavations  by  different  conipanie»  in  order  to  give  a  gcncnl 
idea  of  the  iilrHCture  of  this  coal-field.  They  are  given  at  a 
mere  apprnxintalion,  and,  strange  to  say,  the  bedn  Wing  in 
cllnod  nt  an  angle  of  £0%  the  meaauroDiCDts  are  taken 
line  perpend  ietilar  to  the  surfaoc. 

"Acndinn  Geology"  givca  A  multitude  of  detlibia' 
to  this  section,  with  elaborate  anaJyseeof  eodi  lajeror  fixiCdf 
oosl,  tlio   largo  seams  described  being  separated   into   many 
smaller  neflnw  by  layers  of  slate,  iron-stone,  and  pyrites. 

Generally,  only  12  feet  in  thickneas  of  the  upper  part  of  the 
seam  is  worked,  the  lower  portion  being  considered  inferior  In 
quality ;  though,  in  rceent  yeani,  the  lower  {Mirt  of  this  eenm,  and 
tdt-o  the  deep  eeain,  have  been  «'oi'ke<l.  Dr.  Dawsoo  nys: 
"  The  wuret  defect  of  Pidou  coal  if,  that  it  containa  a  conoldv- 
able  quantity  «f  li^ht,  bulky  anlie^,  and  this  causes  it  to  bo  mneh 
leeis  esteemed  for  domestic  use  than  on  other  grounds  it  d»- 
ecrvce."  HU  nnalysis  of  the  nj^r  1^  feet  gives  an  average  of 
18.8  per  cent,  of  nshes ;  that  iif  the  lower  i>art  av«ntges  H,2 
per  cent,  of  ashc^.  In  re^^rd  to  tbo  important  qnetitiun  ss  to 
the  extent  of  these  lararo  bods  of  coal,  it  elionld  he  nndcratood 
that  apparently  the  body,  or  by  far  the  more  extensive  parts 
of  Ibis  C'jtrbomJerous  region^  is  uuw  under  tho  wMcrs  of  ibo 
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Atlantic  ftnd  thcGulf  of  StlAwrcnoe.  An  iinpropitioua  power 
baa  left  us  only  tlie  very  oxtrouiitios,  at  Pirtou  and  Sydney,  ou 
the  tihorc«  of  the  oceftii,  of  the  voMt  conl-ficItU  wlik-li  are  su]>- 
jMMed  to  luiTc  been  destroyed  or  eubmerged. 

In  1S19,  Prof.  JohuHon  rojwrtcd  tbat  Mr.  Brown  eiitiinntcd 
the  Area  of  tbo  Pictoti  licld  nt  2S  square  tniloi,  but  tlint,  owing 
to  nnmerous  faults  snd  dUIocationa,  tlie  arailablo  space  for 
mining  h  much  Icm  than  thut,  and  titnt  the  only  scant  then 
worked  wuh,  by  Mr.  Brown's  aitiinnte,  known  to  underlie  not 
more  lluin  three  square  miles. 

Mr.  I^celey,  in  1809,  mid,  "  It  is  local  in  the  strictest  sense, 
Bod  cannot  be  discovered  four  miles  from  the  shalls.''  Mr. 
Pierce  8.  Hamilton,  in  1858,  reported  th.it  it  might  be  roughly 
flsdinaled,  includinj;  what  wuh  bulicvcd  to  ba  an  custom  cx< 
tension  of  it,  to  Mcrigomiflh  Harbor,  at  3D  square  nules,  upon 
whicii  there  were  eight  collieries  then  in  operation.  It  is  a  sig- 
nificant tact  that  the  compAny  which  formerly  owned  nil  tho 
ooal  in  Novn  Scotia,  in  soiling  out  the  prnperty  to  tlio  Oovcrn- 
nent,  referred  in  thia  important  locrility  only  four  square  miles. 

Dr.  Dawson  docs  not  give  any  precise  statement  as  to  the 
ares  of  the  large  Pivtou  bt'cU  of  voal,  but  occupies  miidt  space 
in  describing  the  complex  character  of  the  formation  which 
seems  to  pn-scnt  eo  many  faults,  synclinal  folds,  and  other  of 
tho  puzzlcii  nt  the  geologist,  as  leave  it«  extent  a  quetttiou  to  bo 
aolreil  by  tho  slow  and  escpensive  process  of  mining  and  ex* 
ploring  in  a  very  disturbed  cOHl-rcgion. 

As  to  the  explanation  of  the  wonderful  geological  plienom- 
onon  of  tliesc  very  thick  bodies  of  coal  in  the  midst  of  a  region 
where,  in  other  loi-alitic*,  there  arc  scores  of  vm'  small  evams, 
Dr.  Dawson's  theory  is,  tliat  a  "  ridge  of  older  im(-1<s  niujtt  have 
been  Burroundwl  with  a  deposit  of  gravel  in  tlie  Millslone-grit 
period,  and  so  onen  as  the  ro^on  was  submerged,  this  ridge, 
with  iti  associ-nted  gravel,  must  tiave  fnnncd  a  dam  or  bnrrier 
wbicli  proteftcl  tho  enclosed  area,  and  llins  accounts  for  the 
vor)-  exceptional  character  of  the  enormous  conl-beds  included 
within  it." 

9.  The  Oape  Breton  County  region  ia  the  last,  tlio  most  ox- 
tonstve,  and  most  important  of  the  Nova  Scotia  coal-regions. 
It  is  situated  on  tlie  inOKt  eastern  pari  of  Ihflt  island.   Tho  coal- 
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beds  ftr«  iindulittlnj*  slong  a  eeriet  of  anticlinal  and  sjndind 
lines,  and  tbe  cMl-rocke  are  simply  the  ends  of  three  titiiighi,)ie 
tbo  provTB  of  ttirce  f^reat  vvMels  Uint  lia<i  been  run  luthort^  nd 
of  whicb  all  el»c  had  been  broken  off  and  wasJied  awa^.orwnt 
dee|>  in  the  ocean,  toward  the  coaat  of  Nowfoiindlnnd.  'Hie 
most  eastern  and  narrou'ctt  14  that  of  Cov  i>av,  (he  scoondil 
Glace  Baj,  and  the  third  is  Sydney,  which  is  a  still  bntie 
trough.  Prof.  Lesley  lias  published  (ProcMwdings  of  AnwrieB 
Aeadvmy,  Philadclptiia,  IStli!)  .1  detailud  MCtion  of  the  ■(» 
urcs  at  (jriaco  Bay,  !)07  feet  thick,  showing  one  seat  af 
foar  and  one  of  jtve  feet,  with  s  number  of  antall  Mini. 
Of  the  so^nlled  lowur  mea«urc»,  at  a  later  period,  ho  ini 
tbey  contain  but  one  workable  bed,  Eicarccly  four  feet  tludt,ia 
from  4,'XiO  to  I>,000  feet  of  co«l-measiircB.  There  are  dozeurf 
other  beds,  htit  tiiey  arc  all  of  a  thickness  of  from  one  iadi  tf 
to  18  and  15  inches,  only  one  of  them  reaching  the  size  or  tlutc 
feet.  The  quality  of  the  coal,  and  the  capAbUiticA  and  prMpecH 
of  the  wltole.rejpou,  are  anfticientiy  dotcribed  by  Mr.  Lraleyh 
the  accotmt  giren  below. 

Thi«  rcftion  etfOcd<  all  the  others  in  its  export  of  ceiil,]KO- 
dncing  two-thirds  of  the  whole  quantity  riii*cil  in  Nova  S«^ 
It  ia,  therefore,  the  most  important  mining  district  in  the  iV 
rninion  of  Csimda. 

Mr.  Brown  estimates  that  the  productive  maUmeasorcsfonr 
an  area  of  250  arioare  miles,  but  Mr.  Lesley's  account  seems** 
indicnif  a  less  snpcrficial  area  of  pood  i-oal, 

Johiiflou,  on  the  authority  vf  Mr.  Jirown,  reported  only  IJ" 
sqnarc  miles  of  land  containing  workable  veins  of  oual.  It  ti- 
tcndii  about  •).'>  iiiilw  along  the  coast,  and  fonr  or  five  n)3csi> 
width,  but  this  includes  nnmerons  bays  and  indentati 
wast. 

As  there  is  a  very  erroneons  opinion  prevalent  am<M^ 
ness'inen  in  the  L'nitcd  States,  in  regard  to  the  exi 
the  Xova  Scotia  coal-lields,  and  their  ability  to  compets  witi 
thoee  of  the  Cnited  Stale*  for  the  trade  of  the  seaport  dliea,  4e 
fore^ing  details  uf  each  region  are  given,  and  the  follotringi^ 
eonnt  of  th«n  by  that  cmiuciit  and  practical  geologist,  J- P- 
Lesley,  is  also  reprodnced  : 

"  The  lields  of  -tia,  so  far  '  *ineih*ii«»- 
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I '  in  tiie  jjopuliir  Mime  of  tluit  term,  arc  smnil  in  extent, 
forked  with  difficulty,  and  got  (.way  at  grc«t  cxpcn«e  and 
dcr  severe  commcrdal  eondition&.    We  6peak  iVoin  perRonal 
cnowktl^,  having  Kpcnt  two  fluoceesirc  B«t£ODs  in  an  tnetru- 
bienfal  reconnoitiaance  of  tlie  best  portiouR,  tho«o  situated  on 
Trent  and  Little  Glace,  Cow,  and  Mir^  Baye.    Tbc  conl-bede 
Tt  here  of  handsome  site  and  bfgbost  (juitlity,  fully  mjuiiI,  in  all 
'Cflpects,  to  our  own  Wefllniorcland  gas  ooal-bed»  In  portability, 
Ktrity,  and  richness  of  material,  and  in  thickness  and  nni- 
Ibrmity  of  de{io«it.    But  the  conl-bvds  of  tlic  field  lying  north 
ftf  Sy<incy  Harbor  arc  not  only  limited  in  area,  but  thinner,  and 
meaner  in  quality,  and  reochod  only  by  eliafls  of  considerable 
flcptb.    Tliesc  arc  the  old  Duke  of  York's  mine*.    ITie  Pietoit 
leld  is  quite  as  Bmall  as  the  old  Sydney  lit>Id,  is  more  awkward 
mine,  and  yields  a  miserabty  poor  <]nality  of  fuel.     Althougli 
o  of  ita  mines  exhibit  an  astonishing  thickness  of  ooni  (6U  or 
feet  through  the  eo-called  big  bed),  yet  this  mass  is  local  in 
fitricteet  ecnee,  cannot  be  discovered  four  miles  from  tho 
iioft*,  and  is  made  np  of  a  multitude  of  layers  of  poor  coal, 
late,  and  sulphurous  clay  ironstone,  alternating  with  one  an- 
ptlier.     Nothing;  but  tbc  exacting  dcuiaiul  of  an  old  settled  ses- 
lliore^  inhabited  ohieBy  by  fishermen,  and  studded  with  villages, 
wad  the  impossibility  of  getting  conl  from  anywhere  else,  woold 
,vc  ever  kept  the  exploitation  of  the  Pictou  ticld  alive. 
"  Tliese  are  tho  only  three    '  fields '  which    Nova  Scotia 
lly  has.   Coal,  turned  up  sharply  on  edge  and  scarcely  rising 
ibovo  the  level  of  the  sea,  shows  itwif  on  tho  edges  of  Capo  Bre- 
>ii,  Iwth  north  and  south,  and  a  few  miles  back  from  tlie  Gut 
if  Canso.     But  it  immediately  plunges  into  tho  water,  and 
s  itself  nndementli  the  rod  sandstone  deposits  of  the  Gulf 
Lawrence.  Nothing  will  e^'er  be  done  with  these  fragroen- 
ontcrope — nor  with  tho  world  of  coal  buried  forever  be- 
cath  tho  gulf. 
^  Even  the  Glace  Bay  region  consists  of  the  tip-eiida  of  n 
mp  of  shallow  jMrallcl  bnsins  which  (all  except  tbcso  tip- 
da)  lie  side  by  side  buried  under  the  Gulf  of  St.  Lawrence, 
ting  their  eastern  extremities  in  like  manner  ui>on  tlte 
em  coast  of  !N'cwfonndland.     The  broadest  of  these  basins 
on  aliore  at  the  old  Red  Head,  where  are  tlie  remains  of 
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a  French  fort,  evacuated  when  tlio  Now-Knghind  culonisU  cop- 
Itiri>(]  LouUburg.  II«re  tliu  t<)[>  bud,  tOor  II  foct  iliick,Kpn*di 
hack  from  the  sliurc  in  a  seiuicircio  only  ahnut  a  lu'iK^ ;  that  i»  tU 
there  is  of  iL  The  six-foot  bed  (of  excelleot  cutal)  swoopl  iU 
outcrop  ronat]  thi-  Sret  in  a  turgor  ecinicirck-,  from  the  tuirbcf- 
montl)  to  tho shore hoyoiid  thclUttllvad.  Thouext  Uth<!«i^t- 
foot  bed,  with  a  etill  larger  areji ;  aiid  underneath  it  arc  tvo  or 
threo  of  Einallcr  eize,  mnking  wider  aud  wider  swcopK.  iJal  ite 
loweit  of  tliL-sti  beds  do  not  rcaeb  lialf-way  to  Sydney,  which  U 
only  30  mites  distant.  They  all  lie  nearly  fiat,  that  is,  on  sli>[Mi 
of  from  1"  to  o".  And  tho  enttro  contcuts  of  all  t)iu  liedi  It 
this  Uie  largtrnt  of  Ihv  Wins,  not  deducliDg  any  thiii^  for  mioing, 
ia  only  say  800,000,000  tons.  When  one  considers  tlie  seard^ 
of  capital,  the  sparaenoss  of  population,  the  dii>tani!o  frWH 
all  thv  mKiiiifncturiiig  ccntnM,  the  eomtisiiient  conliiiiiul  me- 
chanical embarrassnientA  of  the  mines,  the  ice-block  of  the  win- 
ter months,  tho  perpetual  fog-b:mk  wbldi  tuaken  the  navigsboB 
of  the  Atkiitic  coast  and  tnuiith  of  the  gulf  so  dangerous,  and 
the  necessity  for  taking  off  the  coa),  nhen  mined,  in  lighten  to 
vessels  riding  at  andior,  except  at  the  rccently-conslractcd  lar 
her  of  Litllo  GIuco  Bay,  and  tho  liui-hor  in  pntgrods  of  coufttnM- 
tion  at  Gr&tt  Ulace  I^y — it  would  be  ridiculous  to  anticipate 
tlie  ponibility  of  an  eficient  competition  of  these  mined  with 
ours. 

"Tho  only  conl  intcrcsU  in  tlic  United  States,  wbicli  migtit 
fear  the  introduction  of  the  Nova  Seotta  coals,  supposing  them 
to  come  into  our  ports  in  any  iiuautity,  arc  the  small  local  fluids 
of  Cumbvrliind,  Hroad  Top,  and  Westmoreland  ;  and  these  osa 
alwaya,  under  any  cireumstances,  imdorscll  the  Nova  Scotia 
ooak  iu  every  market  of  the  coMt,  except  the  iwaporta  of  New 
England,  tic^ide^  nil  whidi,  atsnds  the  fact  thnt  Hnlllax,  St. 
John's,  in  NewfountUand,  Qncboc,  and  Montrcoil,  Prince  Ed- 
ward's Utnnd,  Uiii^|i<:.  uiul  n  hundred  hamlets  along  the  ihom 
of  the  peninsnlo,  the  inlands,  and  the  Oulf  of  St.  Liwrunoo^  all 
the  way  up,  draw  their  stippJies  of  fuel  from  theao  poor  little 
flolda  which,  u)l  combined,  would  not  nuike  upmucb  more  than 
the  end  of  the  Pottsville  Basin  from  Tamaqna  to  the  Hauuh 
Clmnk  Summit  mine,  if  as  miu-h. 

'*  It  is  very  Imc  that  the  superb  gas^oals  of  tbo  Qlaca  1 
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beds  supply  Uio  ga*-worka  of  IkiHton,  Cambridpo,  and  other 
lowiu  of  Xcvr  Eogliind,  Slid  are  niixod  witli  oiirWi--«U;rii  I'cun- 
rflriuiia  gas-ooftls  at  the  ga«-«orke  ia  Hew  York.  liut  thi« 
has  been  the  caeo  for  Mvenl  ircare,  iiince  1862  or  1863,  and  U 
eutirclv  tmMpcetivo  of  Uic  tarifT.  For  gu-nuiking  quality  is 
every  liking ;  »  dollar  or  two  more  or  leas  doca  not  exolodo.  Btit 
when  qoantity  is  required — that  is  quite  different. 

"  Whctlicr  for  good  or  ill' — we  offer  no  opinion  ou  that 
head — whi^ther  for  g;ood  or  til,  coal-roiners  may  eel  their  lioarts 
ftt  reet  ftboot  Nova  Scotia  cosl.  It  Is  not  of  a  quali^  good 
eooQgb  (in  the  gro««) — it  cannot  t>e  mined  in  quantities  largo 
enough  (st  tlie  best)— to  affect  the  American  market." 

Dr.  Datvson  give«  unalysos  of  Picton  and  Jforlh  Sydncfj 

Hg^showiuf;  that  lliu  fonncr  yields  B  lai^  amount  of  ashes, 

^^^^b  the  latter  tJto  prcecDL-e  of  a  little  bieulphuret  of  tron  : 

■        "  There  could  not  bo  a  more  damaging  senteni^c  for  both 

th<Me  coals,  the  one  boiug  full  of  anh,  and  tho  otiior  of  tn>n  and 

suljibitr  ;  the  one  choking  and  the  other  clinkering  ;  neither  of 

thtmi  fit  to  approach  iron  ;  and  with  too  low  a  pcrcenta^  of 

Tolatile  matter  to  make  gas.     Wv  iay  tlii«  with  no  invidious 

fooUng.    AVe  have  plenty  of  such  coal  in  our  own  SeI<U  in 

Fonnsylrania,    The  Kiclimond  coal  is  worse.    The  Miseiaai;>pi 

coals  arc  etill  worse.     Rut  it  ts  proper  to  plaoe  all  things  in  an 

equal  light,  lliat  everybody  niny  avoid  Niimippreliouftious,  illu 

sIODS,  exaggerations ;  for  tlicse  are  the  obstacles  to  a  juat  life, 

in  tmdu  h«  in  inoniU.     And  wo  have  already  given  a  more 

la%'oni1>leacix>u»t  of  the  Kub-district  south  of  Sydney  Harbor, 

which  is  traversed  by  outcrops  of  good  gas  and  iron-making 

ooai-beds — as  good  as  any  in  Western  Pennsylvania.     But  we 

ropeat,  tiieirrun  is  short,  their  mining-mom  liniitL-d,  Uieir  ex* 

portation  expensive,  their  owners  reoolved  to  make  a  good  deal 

of  money  on  a  moderate  plant  of  (.-apitnl — all  which  is  a  benefit 

to  certain  individunU,  but  n  bar  to  ci^>ni]>ctition  for  the  markets 

of  the  United  States.    It  must  be  kept  in  nnnd  that  tlieae 

mhuM  have  been  wrought  for  half  a  oc-ntury,  under  the  ablfi 

management  of  an  agoDt,  Mr.  itrown,  of  Sydney,  who  has 

powo  old  and  rich  upon  the  ground ;  and  nothing  hut  tlio 

loanncM  of  the  meii^nres  and  their  narrow  gengraphiral  extent 

could  have  pi-evoitcd  the  growth  of  an  immense  trade,  wliicJi 
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oar  ooal-operators,  vrhow  miaes  arc  uot  no  old,  would  bare  ftH| 
long  ago.    And  if  it  b«  objected  that  Uie  I)uk«  of  Yurk^ 
oopolj  was  deficient  in  enor^,  and  that  it  was  to  tlio 
pereonal  interest  not  to  vxpand  the  operations,  the  rejJy  il 
csHy,  that  the  monopoly  waa  deetroyed  hy  tlio  Colonial  Lq)ptli-] 
ture  ten  years  ago,  and  the  lands  of  the  cosl-distriet  auuth  at[ 
Sydney  Uarbor  (Uogan,  Glaoo  Bay,  Cow  Bay,  Hir^  Bay)  w«ii| 
thrown  open  to  all  comers,  under  a  mining  act  of  tho  moit  a* 
lightened  and  liberal  kind. 

"  Some  of  the  ahrewdest  and  soundutt  cspiuUste  of  Boska] 
and  Xew  York  hare  porchased  them,  and  ar«  doiu^  their  btat] 
to  operate  them,  under  aboot  a  doeen  organkationj*. 
Bums  have  been  epvut  in  deepening  harbors,  building  sea : 
and  pien,  ainking  shafts  and  slopes,  and  laying  traeks; 
this  has  to  he  done  in  an  nniettlcd  country,  at  a  vast 
IVom  tlie  machine-shops  of  the  world,  with  a  ]H>pulAtiou  of  fl£1 
ermen  speaking  the  Gaelic  langnage,  and  on  the  altom^ 
guif  again«t  which  tlie  arctic  ico,  fioating  down  tl 
Straits  of  Belle  Isle,  hanks  itself  sometJiuea  to  a  dicUmoo  < 
miles  out,  so  that  seal.-bear,  and  foxes,  have  bees  hiuitod  en  ft ;  ] 
while  across  the  mouth  of  the  gulf  bangs  for  a  great  part  of  I 
the  year  a  porpetoal  fog-bank,  50  niilca  wide  and  a  mile  bjgb^  | 
maldng  navigation  dangerous. 

"  But,  were  all  obstructions  to  mining  and  exporting  Ibax  I 
coalfl  entirely  removed,  it  would  be  ju»t  as  unfortuoatoly  tnw 
that  the  export  must  be  Bmall,  owing  to  the  fewncas  and  tktn- 
nets  of  the  beda,  and  to  their  peculiar  situation — a  situitioii| 
which  makes  a  small  trade  very  easy  (for  the  minea  tro  cIow  to  . 
the  sea,  and  the  beds  actually  crop  ont  in  the  diffs  beat 
the  wavc«),  but  a  large  trade  impossible.    One  or  two 
companies  now  mining  will  make  money,  and  from  a  {tlant 
few  Iiundred  thousand  doUam  will  gvt  hirge  dividends.     Bnl 
all  the  reet  will  barely  keep  Uiefr  trade  alive,  without  the  pos- 
sibility of  increasing  the  total  exports  of  the  district. 

"  If  our  statement  above  bo  received,  it  will  follow  that  w 
take  off  the  tariff  from  coal,  for  the  sake  of  allowing  Iho  Hv* 
Seotit  coals  to  enter  our  sea-porU  in  sufficient  qoantity  to  lo*" 
the  price  of  llie  raw  material  for  the  bcneSt  of  American  uiiu*' 
frctores,  would  have  no  otlier  eflcct  than  to  deprive  the  UDii«l 
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iM  IVeuttf;  of  that  many  tboosuids  of  doUan,  leaving  tlie 
d^Mrlcet  precisely  in  its  prc^st  condition  of  finebuting  lii^ 
iee^  from  wliich  &umu  othvr  metbod  of  relief  mast  be  deriMd 

Ibow  wlio  feel  themselTee  a^rieved. 

"The  Nova  Scotia  fiolda  mo  too  smaD  «nd  nndeveloped  to 
mish  mncli  more  ihan  the  neighboring  eoMts  re^juiro  ;  Aud, 
n'dct  that,  contain,  vith  Bome  exc«pU<Hia,  onlv  beds  of  an  in- 
ior  qnality ;  and  the  exceptional  l>cdc  ^ncld  only  nxA  of  a 
rticuUr  quulitv,  uiieailable  for  oar  ase,  except  in  the  one 
ma&cturo  of  gas,  and  for  ocean  navigation." 

Tbo  three  worst  things  that  could  bo  nid  of  the  coal  of  any 
I  an*,  that  it  i»  of  poor  quality,  that  there  is  but  little  <^ 
i  Uiat  it  is  inacceeeible. 

JfovaScvtia  Coal-Tmd«. 

Jlowing  table,  from  the  rept^ta  of  the  Cliicf  Commit 
S^oT  Minea,  gives  the  annual  umounts  of  ooal  minod  and 
ippod  in  ^ova  Scotia  from  18^7  lo  1S71,  inclusive : 


k. 


Tow 
....  U.4«l 
....     19.4SU 

....   «),»sa 
....   sa,MO 

I. M,<M 

1. <»,BBa 

i e»,«7 

t. ««,«" 

I.,. b;.»is 

....  IW,W7 

....  1«,347 

....  ST.M8 

....  1SS.»3« 

....  B8,«7 

1 1SB,I10 


Tan.  Tom. 

IMS DMTB 

l»|g 87,100 

ISH Sfi,e»8 

184S 137.908 

ISIO 1M.S98 

1M7 1S»,09B 

IMS ITO,BOB 

IS49 :s8,eM 

1R60 1AS,7SH 

isni.,... I3i,«7a 

l«n2 i7i,ssi 

I8ti3 ise,»as 

1804 ai8.»B0 

I86S 31«,WS 

18»fi S>1,V34 


T«M».  Tittt 

1807 9a8,a08 

1808 18S,ai8 

180B M7,4aa 

IBflO «M.1W 

ISSl 8)4,Bfl5 

laOS 8911.081 

186S 414.4tlt 

ISM 4oe,se» 

1480..,. SOI.ISS 

ises eM.7«a 

1887 Ml,ia7 

1888 4«3,1SS 

1881) »7B,<)8S 

18T0 SSD.TaS 

lS7t STS^Mt 

ta^t9,7U 


TduI  production  hi  4t  jonr*. 

AT«ngc  per  aiuram,  230,8 1 B  ton*. 
inrtg*  ot  IiM  irt  fwr*,  (76,177  Uoi. 
Eiportod  (a  ISTl,  378,209  Um*. 


SoTB  Scotia  coal  was  free  of  TTnited  States  duty  fiom  19S4 

1865,  and  the  average  annual  prodaction  of  those  twelve 
an  was  only  333,427  tons. 

A  monopoly  of  these  coal-regions  was  granted  to  the  Duke 
Tork  in  1826,  but  it  waa  relinqitidlicd  in  August,  1857. 

Ihe  coal,  in  1869,  was  produced  from  the  following  mine* : 
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IfiDM.  TdM. 

JoKKiu*. 1M*1 

AotdU. a^H 

Albion I01,M» 

brtorMlcnd*! «0,MHI 

BlMk  Hone 78,610 

Caledonia tiM* 

CMa MM 

GhMltor H,1M 

TMal. Vn/M 


OowtU, SlMt 

IniomaUaoal 1,911 

Uo^a SI.Ml 

SljOnfT 107,481 

Vioiorii li,»TJ 

TncDtjr  oilien,  bou  ofw 

I,00O ^.^.  MSI 


Tbv  coal  miiiod  In  1669  vM  dlfitrlbuted  m  follows : 


Sold  lot  homo  MnmiDpiloa D8,7Sf 

EiqtorUd  lo  nolEbbortiiK  colonUt. 114,ISII 

S^iwncd  to  ottior  couniriw. SfiT.TSV 

GWck  oc  not  ftccoiuitKl  for SCSH 


TdmL tiOOMO 


17,Mt 

ItJUt 
•.Ml 

T7.«U 


To  one  vbo  takes  only  a  utilitarian  view  of  the  Nova  StaSt 
roglon,  tlicro  must  occur  n  fvcliiig  of  ngnt  tliut  in  somo  of  iSi 
loc»UtieB  its  seaiuR  of  ooal  are  so  nnforiunstely  iiulKlivided^^ 
tliin  ehwU  too  Hmftll  to  work,  and  in  othvr  places  dispOMHi 
DiMSes  ineoQvenieatty  large,  tmcerUin,  and  irregular  in  ftm^ 
But  if  we  take  a  higlier  and  more  thouglitful  view  of  tlie  l^ 
ject,  we  will  observe  Uie  malevolence  of  tliat  Providence  vbiA, 
in  its  apparent  anger,  has  submerged  beneath  the  ocean  to  niuii 
tliat  might  have  beneflted  our  rai%,  or  canecd  it  to  be  tattn 
away  through  conntless  ages  by  tlie  action  of  tlic  wavug,  loiving 
only  poor  fmgmente  to  t«ll  ns  of  tlio  much  lai^^  portioiu  ihak 
have  been  removed.  Hence  wo  cannot  doubt  but  that  tlienrth 
in  its  roclui,  as  well  as  its  soil,  was  ouned  for  our  siko,  and  lli*l 
fiu-  back  in  the  geologic*]  ages  there  was'  built  up  by  a  Beiaj; 
who  fiaw  tho  end  fVom  the  beginning,  a  mutilated  planet  la 
fit  habitation  for  a  fallen  race. 


APPENDIX. 


ORIGIN  OP  COAL,  AND  TlIE  METHOD  OP  ITS 

S  FORMATION, 

t.  U  not  a  nMbaaical  mlxnni  or  fofsudon,  nor  la  It  a  ohemio^ 
topound.    Uollka  Uidmcoim,  gypsum,  gnatto,  uadaron*^  or  otlitr  rodn, 

t unlike  ftll  tlic  other  prodtictionii  of  tho  vuHi  unpt  pnt  nnd  lignite, 
h  nre  of  the  miou  clua,  cool  U  tlii:  prodnction  of  vcgcUblo  mnttor 
kkti  RKw  upon  Ibu  pUcu  whoro  it  ia  uotr  fouoi] ;  vi4  Ui«  pro«M  b; 
|iliih  it  n-u  convrrttd  from  woody  malter  into  coal  it  nuunly  accounted 
t  hj  two  cauMM,  luolstUTU  and  prtwutv. 

I  Thn  seonis  to  b«  ao  noMnatfle  doabt  tbat  coal  l»  tlie  production  of 
.Uon,  Bitd  Uiat  too  of  a  ntf  wonderAil  vcgetAtloo.  Oold  and  duU, 
miut  be  the  intclJcct  which  hu  no  ciirioBit;  to  wc  or  to  Icora 
Wan  at  Ibo  gigantio  ticcf  and  plant*  of  tbo  ancient  world,  nnd  of 
It  the  fuasil*  aru  fonrnl  amang  cool.  Before  the  diocovery  of  America, 
■old  there  were  MinetiiBet  tomtd  on  the  eouat  of  Europe  nraage- 
trws  and  reoda  of  Innente  aire,  whkli  had  b«en  drifted  aabora 
TCtUrly  viadik  With  what  Intcmt  must  those  wnifii  frvni  nn  iin- 
la&d  have  been  virwcd  t>,r  tlic  philoMpben  of  thai  period  !  If, 
•a«ne  de*ert«d  nncimt  citir,  like  Ibooc  of  Central  Aim^ricn,  woi  dio- 
l.otiJMta  of  Nature  and  art  were  found  of  •  roatly  greater  >ui«  tlum 
et  our  day,  what  tntenut  tbej  would  «xdte,  not  on1,v  from  their 
ioM.  but  fVom  their  aiiliquitj'  I  With  tome  aucb  leeUnga,  >'ou  un 
la  an;  coal-mine,  wonders  of  Natt»«  more  mnarluble  than  Ihoae  aup- 
•ad  of  moch  KTcater  nntiqnitj.  Here  arc  found  laycra  of  ilate  and 
iM  rock,  both  aboTC  and  IkIow  ibo  coal,  ofUai  eopnralin^  it  into 
Of  more  aoaois  in  which  you  n-Ul  diocover  tlu!  imprr niona  of  the  learea 
atoiia  of  Und-plants,  and  of  the  ininki  of  inrgri  Ireea,  uf  kinds  not 
^  fbund  on  IIm  Mrtli :  made  upon  the  rocks  when  iliey  were  soft  clay, 
M,  or  mod,  nnd  IIkm  imprBaaUma  ara  la  a  rtrj  perfBcl  and  plain  form, 
PR  oomplote  copioi  of  the  pkols  in  all  Iholr  mlnnte  dotaiU,  iioin«timei 
^wiag  even  the  nnatl  tgIds  on  the  leaves.    As  yon  pan  along  one  of 
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these  uadcTgrouiwl  gallcrin,  jou  cm  tee  in  the  roof  or  rocks  oruktal  u 
estnordiBwy  coUcctioo  of  ntt  qtuuiUtles  of  tli«  jvoeUkicd  and 
truBlu  of  tTMii  ot  gntA  >)u  mil  length,  sad  nnknotni  spodcs ; 
•0  little  varifttioQ  la  tlieir  thlckdeM  for  long  dittaaoo*  n*  to  p*i  w 
IdMof  tli<^woiidorfliI^zeaadh<Jgbt,«-hcD  ttandinf^cRct,  for  pltturf' 
tbU  cLms  or  d4«criptiao.    The;  are  not  «u-wui'iU,  but  plitnU  llist 
in  the  air.    It  miiat  benyudt<l,too,  m  u  Terfslogvbrdrci 
encb  ««am  of  coal  appMis  to  hat«  origlnstnl  bon  a  dlatiDOt 
nail  mSncri  aoil  ^colot^ts  find  luiioTta&t  ladkallnns  for  the  ld«tt 
of  iIm  Kvi-rHl  Iroils  of  cod  in  the  prcpondctiiaiM)  of  tlui  itnpi 
foeatia  of  ccnain  pttinu  peculiar  to  the  tenia,  and  fotmd  in  the  hlacfc' 
immediately  over  the  conl.    So,  in  our  day,  a  new  apocics  of  foi 
alwa; a  growa  np  arhcru  n  furmcr  growth  bad  been  cut  down,  tbe  mj^ 
at  genua  of  the  old  apccM*  buing  uxhaaat«d.    This  ooal  vegvtalkui  <na 
a  dcscripiioQ,  L-ompared  with  wbic1i,ftn]r  tUng  In  our  day,  of  the  uuoa 
of  ngtlAtioo,  In  respect  to  its  aLm  and  qnantity,  fadM  Inio  liulgn! 

Tbe  oxaborant  growth  of  T«ig^tation  in  our  tropical  clinMtes  la 
ing  to  us,  jrvl  tliAt  in  but  of  ihc  graw  nf  tbe  Hrld  aa  oomparcd  with  Ail 
of  th«  coal  an.  For  example,  ii^uimIa,  or  horaotail  flag*,  with  n>  0* 
never  more  than  half  an  Incli  in  diameter,  while  in  thn  cml-rocka  glga- 
Uc  rccds  of  Ibis  kind  are  found  aa  macb  as  14  laches  in  diaineKr.  LMsf 
clul>-CQossca,  DTcn  !n  oui  tropica,  attain  no  gntl  hdgbt,  wUk  In  the  nd 
formation  they  are  aa  thlolc,aa  a  man'i  body,  and  00  or  TO  tttt  high.  Us 
lhM«  arc  any  quantity  of  SifUtaria,  those  bnntlftil  foaslb,  the  inptadiii 
on  the  bark  nf  which  remind  us  of  the  worliof  the  K-iitptor,  coalairiigoi 
th«r  anrfaco  iiopnwiona  as  distinct,  rcgniar,  luid  bcnutiAil,  as  If  nude  bf 
a  K-id  upon  was  by  the  hand  of  tnin,  and  hence  tbi^ir  nanu^'  ThaKfc* 
well-known  plant  fbunil  in  our  wood*  called  the  fern,  which  ii  of  sals- 
■tgniflomt  aU*.  Alargepart  of  thuregetalionof  tlMcokliTaiaMuDjMtl 
of  ftns  of  bicredlbte  skc,  Mmetlnics  measnring  W  fiwt  or  upwnrd  hi  Ufli 
Therefore,  as  to  the  couiposltlea  of  tbe  coal-sLates,  you  nasi  dlabiiOMtlkt 
evidence  of  your  own  «yM,  to  deny  the  pntmce  of  eegdaUe  MIM. 
whure  thryhadUudr  origin,  for  yonaocinthriutbodsgufnotyprdlilnoM 
of  plants,  leaves,  roota,  trunks,  and  branches.  But,  aa  to  the  raal  iwtf 
th«  eridoice  to  the  naked  eye,  of  ita  vegelable  DBttirc,  is  not  qipaittl.  ■• 
It  does  not  show  impratMona  of  planta  like  tbe  alate>rocka. 

The  theory  that  ooal  was  formod  by  the  drifting  of  htrge  aaMti  ^ 
timber  into  bayt^  after  th«  manner  of  the  Red  River  rafta,  now  iMswai^ 
Tocatc*.  Tile  mntrrial  could  not  bavo  been  fiimii>be<)  in  adfident  ^nn- 
tity,  and  disposed  in  layora  of  equal  thiekneMi,  extending  Ibr  naoy  nilA 
and  ao  free  from  luud,  aaad,  or  other  hnputitioa  or  foreign  subflW* 
Coal  of  the  Oaibouifcroua  age,  when  examiMd,  it  apparently  nrrer  f^ 
to  be  funned  of  ibc  trunks  and  lug«  branclus  of  trees.  Tbe  rfUMX^ 
deaciibed  above  wore  to  formed,  and  It  Is  on  acootint  of  Ibeilsctff''* 
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!rc«i  and  pinni*  tbnt  Ihcjr  hATu  b«<en  convccteil  inbi  «lnt<  or  A»ie  Lnsload 
if  oool,  (ram  thv  introdactioa  viMiDg  thi-m  of  bhiI,  cU^.  u>d  mnd.  "ni* 
oo  great  pnipoiKleTncee  of  Mrthy  nutter  n-ndtm  tlitm  unfit  for  fuel,  al- 
boujgb  oooufadBg  MMDe  portion  of  carboo. 

Th«  oplitlon  now  brid  bj  geologUt*  i*.  that  tbo  vcgolatlon  frum  wbldi 
Kxal  of  Iho  Ciuboaiftjoiu  ag«  ongiiiat«d  ww  nimilitr  lo  tliat  of  tlia  p«at- 
>pg*  now  found  in  immtI;  all  parts  of  the  world.  The  cxkoiiiutiiHi  of 
maldovi  nolftflicinl  AvfilonMof  its  hBringbrcn  produced  from  tlitfluttuud 
ronka  or  more  Mild  parts  of  inm,  but  Jt  abowida  la  ftagUKiiU  of  the 
aBTea,  uul  occadonall;  citniinitles  of  brnftchM  and  fronda,  or  l«avea  oi 
^^■rtnd  which  tttaia  the  Malk  when  tlicir  fall  ofll  In  anthncit*  coal  tlw 
HBtM  ot  liqucAclion  and  CMbosttatioD,  ur  pertinp*  it  ihould  be  c>ll«d 
■iTttalliMition,  hu  oliliternted  onrlj  all  trace*  of  tli«  original  rentable 
Batteri  but,  ua  we  go  Curtber  weatvard,  we  find  tome  kinda  of  bituminoo* 
Mwl  wblcb  appMT  lo  bo  cooipoacd  of  minute  IcarM  and  flbrea  oiatted  lo- 
[etfacr.  Large  tranka  or  bnuichc*  nro  not  found,  but  thin  iajtn  nsem- 
Mag  mintralitrd  charcoal  arc  fnund  between  the  Isjren  of  cont  when  sqw- 
«tcd.  and  the  mntrrial  appean  to  bave  been  of  that  aofl  ileirription  which 
Dt»t  Iiaw  QuurUbed  tilher  in  warn  or  when  the  IbbU  was  little  elumtcd 
tboT«  the  wat«r,  MMt  whtalhccLiniale  wasmotot  and  wann.  Certainly  the 
rtf^bto  matter  mnst  haTc  been  imiDcdintrlf  corcrod  with  water  ai 
loon  M  It  waa  foraud,  in  order  to  be  preacrred  from  th«  rapid  decompod- 
ion  which  alwa^  take*  place  in  the  open  air.  Sea-wMds  and  other 
■ariae  plant*  arc  not  foond  in  cool,  but  th«  plant*  ue  ell  of  the  (rc*h-waler 
anditha«beencnolldemlja«ert«dt7Hr.  Lmqa«nrux  tliat  there  i* 
with  rourkaofmarfaworiglniand,  ftirthor,  that  them Lt  no  trut^peat 
entirely  of  «ea-n<Yd  and  mnrinr  pinnU.  although  the  sandatone  and 
le  hijm  betwcioi  the  aeiuna  of  coal  often  contain  morin*  fbaeUa, 
**  The  unppoailioa  that  coal  ia  a  true  mineml,  fonncd  onlj  b;  cboislcat 
icjr,  and  without  an  uecTunnlation  of  Tegetatlon  growD  on  the  turfiic«, 
id  buried  afterward.  I»  an  bypotheda  lo  which  Nainr*  doM  not  give  the 
sapport.  The  analof^  of  formation  Ixitwcni  the  peat-bog*  of 
le*  and  the  bed*  of  cool  of  the  coal-meoMim  cannot  be  calltd  a 
iry.  it  i»  a  dcmonilmble  fact.  Vi'e  can  now  nee  the  cool  gioiriag  up  bj 
bmpinfc  of  wuodjr  matter  Id  the  bog*.  After  a  while  we  toe  il  trnaa- 
fomod  into  a  dark,  combustible  compound  that  we  nama  peat  orlignito, 
nling  to  ila  age.  We  then  »ce  it  harttrnlniK,  either  bf  compnarian  or 
thi«  alow  bamlBg  In  water.  Thcoldnit  peat-bags  in  RuropahaiV  at  or 
tlMir  bottom  »oro«  pUiea  or  thin  lavem  of  hard,  falMk  matldr  that 
examination  or  chemical  analyn*  Cull  to  dUlinguikh  from  tnio 
fooal.  Wo  ftnd,  Imidni,  in  Holland,  l>(iimark,  utd  Sweden,  thid:  deporit* 
peat  o^nttd  into  disiinet  Iwd:*,  by  airati)  of  mud  nod  aand,  girii^ 
«  Imt  poHiibIc  elucidation  of  the  proeew  of  *lratliic«tJoD  of  the  ooal- 


Bwltufland  peat  grow*  at  the  rate  of  two  indie*  per  year,  a  thlck- 
IndiMod  to  one-half  b;  ooia|ircaMoa.    The  tnmkt  of  tree*  caibedded 
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In  pMt  Am  gcnerallf  Qnt  w>fVcn«d  bcfora  bciog  hudntd,  m 
proTctl  bj  direct  experimont  ia  the  procoM  of  tlow  d«coRipo«l: 
nthcT  alow  Fombuatlon,  of  woody  mmtlcr  in  water,     tlmce  Iho  fliUcnioi 
uf  all  the  elcins  found  in  co*t  or  In  tbe  ttudcc— I.«»qu«n-ax.} 

Thrm  arts  aiaay  proott  ihut  tbt  material  froto  wbioh  vual  mm  GMBid 
hAd  prcTioanlj  been  iu  !>  soft  or  otcd  a  fluid  atalc    Ai  tbc  Bnn.-U)'  (riMii 
■jrlTonta)  uiuni,  tosu1iti-d  ruvnd  lunlM  of  trecH  are  oHen  found  is  ili* 
four  or  fivu  incti«  lu  dlamoEcr,  coovcrtcd  into  (late  or  tttnd«toae, 
knoba  on  (be  wood;  inr&ce  well  proHtrvod,  but  wttlioiit  lli« 
ijlBg  in  tho  oo«l-bcd ;    but  always  u«xl  the  roof^  immediaulj  on 
top  of  tli«  vtata.     if  th(««  occtif  in  the  top  «Ulc*,  tfacy  on  cmM' 
and  cotiipluul;  Ilaltoncd,  but,  wbon  praiwd  into  anil  ctnbwldod  in  Um 
iDud-Iiki],  oncipnt  pc-xt,  their  rotundity  has  been  preacrvod.     Here, 
iMbcr  inntHBiTii.  the.  wood;  mnllvr  fuuad  in  OOftl  I*  nerer  convui 
coal,  although  aomoiimoi  it  appenn  as  if  the  InrV  won  aa  cbaaged. 

Ad  ioctance  wan  diaruvercd  by  I'rof.  Hall  in  lowK,  of  pwtof  a 
bdag  forenl,  to  a  fluid  aiato,  by  tbe  Raporincuinbont  preMnre  dowa««rJ, 
througb  a  cr^rrioe  in  the  rocks  into  a  •luall  cavern  in  tbe  DtvoolaB  limrUm 
below  th«  ooal-racMurcs,  ami  then:  ouarcrttd  into  coal,  with  a  Uadtf  f( 
coat  exiiijwd  in  a  (|uarty  connoi-liuK  it  with  the  main  bed  abon, 
whit^h  tliu  miLtcriiU  wii»  derired.    I'bu  atrange  depoiit*  of  large 
ooal  In  liregnlar  fbnns  la  Central  Ulnouri,  In  rocks  older  thaa 
booifurous,  ar«  recalled  to  mind  In  thb  connection.    In  oor  tlaj 
beds  Conned  on  a  sloping  surface,  wltea  deluged  with  t«in,  Iutc  clldda 
or  flowed  into  tbe  rallojs  bvlow,  ooTeriug  them  to  an  unuaual  depih. 

Bat  how  WM  all   thi>  rcKotable  matter  oocumulatcd  I    llie  iufi 
ooMna  which  cxLited  in  the  C^lNHiiferoa*  ajce  trould  prodnce  a  mf 
cnoiit  atmosphere     Uaiiy  persona  are  nut  aware  bi>w  much  w*  M 
Indebted  to  tli«  raobtvre  In  the  ktmoephere  lor  tlw  tompcnUBe  wV 
eilatbg  at  the  surfiico  of  the  glob*.    The  atraoepbere  recetree  a  (mJjk- 
Dons  supply  of  nqneoiui  vapor  from  the  surface  of  the  ocoan  oo  eUeb 
it  Ktta,    In  tbo  Caibonifcrou*  age  then  was  mncb  Icae  land  aod 
ooean  Uian  at  present,  and  ibtovfuro  the  atmosphere  had  rooev  moUni^ 
This  rapor  la  n  perfbctly  Impalpable  gm,  diffuwd  cren  in  the  dnn*' 
day  throughout  the  atmosphere,  ind  b  not  to  be  coafbunded 
cloud*  or  TisiMe  mii^t,  which  m  aqnooni  T»pon  more  or  has  eoodaM^ 
Its  quHctity  ii  iinall  compaivd  with  Qui  oxyfE*>>  ■»<)  nitmgm  In  A' 
air,  but  its  influence  ie  Tery  potent,  as  its  power  of  absoebiiig  beat  '' 
thousands  of  times  greater  ihsn  that  of  the  air.    The  heat  which  tb' 
earth  receives  from  the  ran  would  pea*  off,  sad  an  ago  of  ioe  would  to- 
lum  i>u  our  globe,  but  tbe  nqaoons  vapor  wraps  it  like  a  warm  gann^*^ 
and  protects  Ita  nirfaco  from  the  deadly  chill  which  It  would  MlMfwi^i 
BOMala.    Henoe  couatriui  wburo  tlie  air  i«  dry  are  liable  to  daily 
of  temperature.    By  day  Uie  tun's  heat  rewobes  the  earth  unimpodi 
readers  the  msiimum  high :  by  night,  on  the  otlier  bond,  the  earth'* 

npn  uuhindcrod  into  space,  and  readers  the  minimum  low. 


0UGI5  at  ooiL,  am 

0  ftem  tiM  Mftk  W  Mw  p««  I 

OmsMjiiS  iRM%  is  Ac  iMi 
podneed,  wd  it  aka  ft«— <  Ok  i 

■III1IJ    til  Ihl   MJMlMl   rfllM  1 

inol*  called. 
BidilltieBtolk*! 
leaddbttMi 

I  wen  «Tidad7»niT«MdnBMBipanMadiBMdn*hMBHatf 
ifivdw  mu  «f  «nlwiiag»iKtha*aa  fhMkpwni itet  ihm 
■B  wiuttt,  Md  thw  —  —  Mid f  ■n— i  ft—  ■wife  wgwi.  Ibr.M 
MM  ooal-pliBti  grew  at  tbe  mmc  tone  m  EurajM  aad  Iwiiwa,  tfca 
idiMftWiBaMlunpnnailed.  Wha  veaddtoall  tLittbefealogfan 
I  dnMod,  -gJTe  It  Uae  cmo^'  tbR«  w«bU  be  m  diflcvtt;  b 
mbtbg  Birtirld  CBoqsh  to  tbe  Itrgm  wdMWi  In  tfe*  ««dd. 
Uowing  vxctOMt  MnnM7«f  tfaswbotoargoBMtMMtlNadgMi 
■I  b  bjr  Pn>C  LMq;wmx.  viMW  wtltfa«i»  iMAdli  tlM  8l>M  e«liift- 
ioCPennqrhmu,  K—Mcfcy.  Ai^aiWM,  IIB»oi».  md  in  Dr.  g«y- 
orU  iMi  tlw  Tcrritoriea,  froai  wltid  cxtncH  bare  klitadj  bmi 
are  «ihia>t«l  tbc  cntijn;!: 
formBtioD  of  the  coal  Ss  now  pretty  well  underrtood  UBDBS  ga- 
le T«s>ilu  bom  actiT«  growth  of  woodj  pluits.  whow  Mrit, 
f  evert  jnu-,  we  pracrrrd  •gainst  decomposition  bj  sugsant  wat<r. 
tat  atmotpbrric  humiditr.  It  U  the  pretermit  ntuch  now  (tiU  ftwiM 
k|Mrita  of  peat.  It  dcmaod*  for  )U  fnTonbte  actiOH  a  gia<wd  or 
^ladercd  impenneaUe  b<r  n  substratum  of  cUj, «  ptcatUr  Und  of 
1^  constantly  growing  at  Ihu  uiii«  \Aac*^  and  htaplog  thritJUti*  fee 
|lk  of  tji»«.  At  our  rpocb  the  formatlot)  of  pent  in  rwcnltatl;  of 
tinch.  Either  Ibc  vegetables  nbich  fnniub  the  mntcfiaU  are  iu|tialic, 
ntalrial  planta,  bariiif[  their  roota  is  water,  and  expacdiu^  their 
hci,  lenvea,  etc.,  on  the  aurfuce  of  tlie  wMet,  Of  above  it.  Tbelr  dt- 
la  water,  and  arc  hvupi'd  uud  preaerTcd  under  it.  In  iwotlier 
tlib  Is  moT«  genorHlIy  the  chsc,  the  pUnlC  of  the  peat-boga  an 
Bar  textore.  H;gn>nietrical,  like  opotigc*,  lliey  nUorb  buniiditj 
FairiAl  lisaacs  ni  mueh  ns  hy  their  miiti^  and,  tbu»  protected  Ibom- 
ainrt  ilecompositiun  from  utinoiiphcric  ucllon,  they  cover  In  their 
I  «Ter7  kiud  of  woody  dibrit,  a\m  lui^e  trect,  and  afford  to  tliem 
prolertivc  Influence.  la  that  way  the  iurfncn  of  pcat-boga  of 
grown  eonstnntly  up.  In  Ihnl  nnj  itlao  poaL.boffi  grow  at  OOT 
I  Uio  alopca  of  (leep  moiintninii,  whenever  utmUHpherie  humidity 
i  abnndttnl  enougli  to  fumixb  uiuiiituni  for  the  life  of  thoM 
I  plant*  which  now  uru  mere  niotwa.  The  peiit-bogH  of  ibo 
in  tb«  same  wny ;  the  dUlinelion  in  canncl-coul,  whirh  lioa 
'  BBder  water,  and  bituminmia  coal,  which,  by  its  lnyet«,  indU 
^AfOatic  growth,  is  well  marked.   But,  during  the  OnrlioBlf- 


BwmtfaA,  the  i  In m  r  ri  fcynriM*  im  «W  g»— lh  af  tht  pttl  ww 

111  llMii  hlgliiM  ifntTTMi — ■     K«v,  wide  tMiH  «f 

lAigiJ  «Mi  ^f««».  M*  »  fc^B"  ffopMlt—  rf  grtwic  tad,  tin  ft|j<< 

Uh  of  iaMSDM  rfi^  Snt  gnvtaf  karfaMttUj  K  tb«  m&m  of  tht  SIM 
MdaUi^  tkfbate  witfatWr  0ri<  AnfundagftH^oAfvaws 

'ig»Hriwi ;  la»4n«s,  lywytJa.  hiia  ^ln^  bB  cf  — afwwt 
ta  k  omUbmw  grovtk,  11m  wwodj  tfanB  tf  Ifceir 
ia  t  mew  vmemednUm  ftofotxiam.    OvrlUA^tedt  tf  |[rt 

BMon  flcaf«l7  M  fcet.  B;  ccofRirfsB  sad  ntiocsalinttntti 
tfclcfcaw  woBtd  Im  mbMd  U  OM-ilxik,  or  Ovw  Act  U  ikc  dmL  W* 
Utv  bc^aTcedsf  MftMttf  thickwnwfafeh  wooldnalMa^fMbrf 
|MMt  n«eh  IM  fr«l.  IlbtnkE,iwlRd,fbtf  tbtiMt-bogforolditUMt 
cxlaid  (iTcr  the  whole  MK&ce ;  thai  tbej  were  of  rarinM  iliiiiiiiMJiiiM.  Wf 
vMed  bjrmdjrhOb  or  bjrdmpUgoaaa;  tlwt,  after  ibe  dspMittlM 
■altilab,  erailow  ^OMd  ^  wiicr  or  oUkt  ^fnr;  bs*«  pvtlT  ifanlAM 
tbrfr  iliB.  B«  It  b  tnu  aln  tkat  bed*  oT  eod.  Qu  tlu  PitUbwgM, 
wfeoac  arerafe  tWrioiw  m  aboot  eigfat  ftet.  vaf  kt  intml  nrer  Mnftw 
Hum;  UuB  100  aqaare  nilea  in  width.  It  ■>  cqokQy  trae  Ibai  b«d«  «^Mil 
an  npetpOMd  St  tsurrala,  ia  the  co*l'iiMaKu«a.  to  neb  a  «ij  thXilM 
aaiae  pUoe  a  borisg  ot  a  Itiw  hfindred  feet  nay  voeccMrclj  paai  Uiwai* 
flreliiKUof  coat.ofM'tgBwt^of TarfoMtMetaiMn.  fin  liiiiiiiwin,  inlMl 
an  tile  ricbm  of  tbe  AMerfCM  eoilwwwPBa,  that,  is  tbdrMBorptiiiill 
tlw  Aitnre  drTelopamt  of  ou  hoisaB  nee,  goognpbtn,  biM«riMM  j^ 
loaoplMn,  agtM  In  thia  id**,  tlut  in  tlu  U^ted  Glatnwebare,  tapitiiBf 
In  our  coaMepoRt*,  iho  rlcmeata  for  th«  gnal«t  mad  luoal  poftOd^ 
rdapnent  of  itie  bimiaii  nee." 

Tbe  prewun  tcqaited  to  tnudboB  the  vcKetaUe  material  i&to  cedaa 
Applied  hj  tbe  fbcnallon  of  tbe  anperiiKtiBibeBt  nnts  of  ndt,  by  idmM 
i^tlie  ilaking  of  poftlooa  of  llie  lead  and  the  elerstion  of  othv  potHaK 
Fro£  Bogen^  et  the  Pcna^ttaafi  Oralofpcal  Suray,  (eetna  lu  altiMt 
tbew  to  tboeo  migbt;  nxrvaBaiU  of  the  tartb'i  naUt»  oUnl  •iilb' 
qa&kni,  bol  tli47  are  now  conunont;  aooooBtetl  Ibr  \ij  more  gndna)  ma^ 
menu.  Tl>e  prctcot  great  elerallona  of  the  moiuitauu  bad  not  lata 
place,  ibe  iinface  of  tbe  arlh  waa  not  mocb  abore  t]i«  ocean,  and  mtU 
chaagM  ot  l«nl  wen  nflld'm  to  vabmcrip)  ibo  mMIixbU  vUcfa  «•> 
•maetteMa  abore  and  aometimcii  below  Ihc  water. 

Dana  leachei  ihnt  contraction  of  Ibo  4«nb^  cnut,  bi  eooUnff,  wialto 
oDO  cofn]>lL-(i-,  ulEi'irat,  and  tmivcraal  physical  vaoae  of  tbe  drrdapwai  of 
tbe  tbatorca  of  tbe  earth.  Certalnl)r,l^whut«TercaaMpn>(loeed,flRm)^ 
daf  obMrvatlon  proree  Ihnt  a  oonaidcrable  part  of  tbe  cvotlnent  of  Aao^ 
lea  wna  fbr  a  long  period  the  bottom  of  tbe  ata,  ud  w»>  nilMeqaMlf  d^ 
VBle<I,  ae  i»  eliown  hj  ita  abonodlng;  in  Ka.«helb  and  otba  eiguit  l*> 
main*,  anU  we  find  tlui  «lratifted  ncka  frncluriKl  end  raiaed  tip  at 
■a(1e«,  Jiut  ne  tbe7  woatd  bare  been  IT  tbe  cnut  of  ibe  caitfa  bad 
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into  fragmeala  bj  w>me  mi|;hl5  forc«  Mtting  b«ficath  It.    The  «le- 
:  of  a  pan  of  (be  «&nh'a  tatbat,  and  depraarion  of  olbT  pnrtiona, 
LcwH  Dm  Kft  lo  rail  in  ag^aM  aw)  cm  ihr  cnBiinait.    Where hIsio 
04  oocior  oTcr  thv  noal.  it  M  canard  by  thi"  fonsta  DpoB  tho 
i  haang  u{ici>ot<d  and  itivwcd  orcr  Ifae  bof[  or  nrsBip,  before 
and  tli«  cU;,  «uid,  and  earthir  nulttr,  bMonung  mingkd  with 
tree*,  tlie7  ir«n  apmd  in  «  prumltctioiai  maat  over  the 


■(rata  of  aand-rock  upon  thv  tUc,  and  ■ooMtimn  dinctl; 
:  coal,  were  caaaed  by  luorc  impciooiu  inumlstiaDi  of  tbo  ocean 
I  miKbt  and  majorty,  waahing  awaj  Toat  quintitim  of  thi?  »il  and 
\  tlretu  of  the  aocfent  continent ;  brtaJcing  Ui«  rocki  into  unall  frag- 
tu,  carrying  litem  to  a  grcat  dlatance  IbUikI,  and  vearing  th«at  Into 
iMoni  pebblM.  Th«M  rlrera  or  oceau  of  uad,  gravel,  nnd  cUj.tInu 
odlod.  in  course  of  time  bMamo  hai^ciwd  into  rock*,  and  their  pr«»- 
Bpon  the  Rtoitrt  nod  rank  rrfri^lnticiD  of  tho  conl-bogs  huricd  btncnth 
ihaa  thoa,  by  a  noiplc  tuvk  natural  pro<inu, fbrtotd  Ihu  itrata  of  i\Ue, 
Inodstone.  Tbe  deBW.toagbaiMsof  airsinpf  gTu<rUi,w)tli 
'net-work  of  toota,  flbrM,  leaiTta,  and  twlgi,  from  tli«  grvaUir 
DCB  and  d««i«!tf  of  tbc  TrgMattoo,  remained  in  its  natural  unmiiad 
Hon,  and,  no  tntoRninglicf;  of  carthj  matcrinla  taking  place,  pora 
farmed.  Being  very  compactly  matted  together,  it  formed  a 
',  tpongy  maaa,  not  eaally  sepuraled  by  a  euitvnt  of  water  flowing 
,  and  not  perrloos,  or  liable  to  bo  p«netrat«d  by  foniign  sabatMioca 
p  flucli  cumnt 
)  formation  of  difiirent  kind*  of  coal,  suc-k  aa  anthracite  nnd  reml- 
tradtc.  acmi-bituminoaa.  nnd  Ibc  many  dilTcrent  vnrietira  of  bitumi- 
IcdU,  iiRippoaed  tn  be  owing  to  tbc  diffvri^ut  degrees  of  progrvM 
it  ilk  tbc  process  of  liquefaction  and  carbouiuliou,  and  to  there  baring 
i^TMtor  means  for  the  escape  of  the  (,'Daeousconstitaeat3  in  M>nieCHiea 
1  in  other*.  Chemlata  have  nctnally  conrcrtcd  rrgi'tablH  uiutlcr  into 
fall  degrees  of  hnrdncM,  and  pOMCjeicg  all  tho  vnrions  (Jiialltiea  of 

oe<i  by  Nature. 
I  eorabinationa  formed  by  the  asunt  alSnitiu  of  the  conirtilucmla  of 
.  to  show  that  all  coal  wan  lirrt  fomitd  of  tlic  bituminnun  raricty, 
at  antliracltc  h  th«  r«ault  of  igneous  action  to  which  it  was  au1>- 
[  after  It  becarae  ooal.  Anthradle  is  only  found  in  mctamorpliio 
ad  all  eool  found  in  mrtnmnrphlc  rocke  ia  anihradl«. 
J,  it  may  be  ensily  demonsl rated,''  BftjB  Dr,  J,  8,  Kcwl>*rry.  "  haa 
ired  from  the  decompoaiticm  of  vegctnlrto  tiwoe,  and  rcprcwnta 
Fthe  diOenint  steps  in  n  (iri^gtvsiJTe  change.  In  pent  and  litrnite, 
Flhc  first  step  in  the  fbrmution  of  coal.  Pent  la  b!tamiiiou!t  vegcta* 
.  ptttrally  mniwos  and  other  herbaceous  planta,  which,  under  liivofable 
BMtwicf ,  accumulate  in  marslic*  called  pcal-bngs.  Lignite  Ib  tho 
toeSOB  of  a  aiiuilur  ehaugu  effected  in  woody  tiuuc,  nnd,  becnuac  it 
f  to  a  greater  or  itas  dugrec  tli«  form  and  •tiucture  of  wood,  baa 
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received  the  luinc  it  bcnn    Peat  ia  the  pnxltwt  of  the  prcwal  poto 
mnd  llgnito  u  foanl  in  depoaU  of  nceot  gMlogiol  Age.    In  Ibn  uUi 
fbrnutioiM,  (facM  <«rt)oiKU»otiB  »cc«a:ilil«t)i>n8  nre  stUI  flut  1)49  chmitod.  I 
&nn  bitumbiou*  uimlL    When  fpecUl  Mid  lottl  cauaei  kare  opcn^ 
ouvy  lJi«  chuigM  sill)  furllier,  aa  when  the  bodi  of  cimI  lure  betn  inV 
in  tli«  nphMvsl  of  moiiBtainit  *ai  hcnt  acted  xtpoa  it,  It  Is  oottvene 
a&tluraoltn,    Wbon  1hl«  tncUnorpliaMii  lu«  been  cvriod  lUU 
rMoJt  t*  plombn^  or  blnrk-lend, 

"  The  cbongc*  rcftjrcd  to  coiuUt  in  tlie  eroIutiiHi  at  b  poitiaB  otA 
oirbon,  Iiyilrofttn,  and  oxyK"i<  u>  t'l"  f»nn  of  water,  CftriMUMud 
gvn,  f^rbonic  acid,  vte,,  Jvaring  ooaetimllj'  a  larger  pottion  of  carboD  rfl 
tbc  plaui  behiui),  uitb  ull  (U  oartb;  matter. 

"  We  Bnd  Uul,  under  peculiar  clrcumataDoes,  Nature  hna  depMtcd  tiom  I 
htx  uftiiid  routine,  niul  baa  locallj  dTtctod  th«  dioDgca  fraui  lignite  kU 
anthnidte,  in  a  >hort  tpnce  of  time,  u  at  8«nt«  ft.  Now  Mexico,  whm  a  I 
tnpHtike  liaa  cut  tlunuxb  Crcluccon*  atnUa  in  ivhiah  are  bed*  of  toA  aid  [ 
nearly  raludeaa  lignite,  and  <rlMre,i>n.-r  a  Urge  nroa.tbb  outflow  of  ladUl  I 
Kick  baa  conireried  thia  lignite  into  a  ooupoct  and  valuable  aotktadlt 
80  at  Lm  BroDccis  in  flonora,  TriaMic  CMla  are  converted  Into  aalhraciU 
br  the  cmplion  of  poiphjrritic  rock*.    On  Qneen  Cbariotlc'a  Ltlnod,  walk 
of  AIoHkn,  i>  a  Tcitinr;  lignite  changed  bj  a  aimiUr  canac  into  llM  ; 
boantiful  and  brillknt  antliraclte." 

Caniiel  conU  liave  uauolly  a  mora  diitmctly  lamuiated  atindnMiM 
finer  and  more  compnct  in  testtire,  nad  eontain  a  larger  percent^  d 
robtile  matter.  Tliey  prodace  gas  of  greater  Uluininatii^  power,  but  tt* 
coke  made  ttom  tbem  Is  of  Inferior  iiunlllj.  Aa  to  tbe  mode  of  ibu  fanaitej 
of  cannol-coal.  Prof.  J.  ^  Newberr?  proTcd  iiianj  yean  ago,  In 
Jtunai,  that  it*  prculinrilicii  are  oiring  to  the  chemical  and  me 
inflacnce  of  irnter  in  wliich  it  it  depoaitcd.  Oanael^oola  are  cbinfr| 
teriied  b}-  greater  bomugenelty  Uiao  other  bittuninoua  coal*,  aa  to 
pbyalcnl  structure  and  chemical  coinpoailion  haring  a  mora  lamlMlv&J 
ftncttiM,  In  pure  apadmena  conchoida]  acntaa  th«  pbuea  nf  aUatUla 
Thefcont^  more  earthy  and  more  rolatUo  matter,  le8acarboa,aiidi 
gaaca  having  n  liigher  illumiiutinji  power. 

Cauncl-coali  are  frcijucDtly  found  shading  into  bitnmlnoM 
whiefa  tbey  are  conrcrted  by  occeEwon*  of  earthy  niatt«r.    Bit 
thala  and  cannel-eoal  may,  therefore,  be  oooiidtnd  na  the  (onu  1 
in  diOnent  dagraas  of  purity,  that  U,  cnrbonaeeoui  paate  doporitad  i 
aqnpon*  ■uapcnuon  with  ^ilTerant  admLxlure*  oCt«rthy  matter. 

Ilanta,  wbca  difpriT<i<l  of  th^  T«g«Uble  life  and  cxpoatd  toUiaacHwj 
of  the  air,  ure  decompnaed  by  a  prooeaa  «f  decay  which  la  reallj  a  do* 
oombuvtion  uoattentltd  by  the  lennMe  phenomena  of  light  and  lital- 
Under  water,  the  proeota  goea  on  ronro  alowly;  and  the  more  perfedtf  . 
the  oxygen  of  the  air  Is  excluded,  the  larger  the  proportioa  of  the  < 
oooatltannla  of  the  wood  will  b«  retained.    Tbin  Uyo*  of  oannal,! 
noting  witb  othori  of  tritninbona  coal,  ale  doe  to  the  varinUo  qiunltty^ 
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ttcr  (ivprflowing,  and  saturating  the  msrehofi,  lli«  c&nnel  Uyen  bdog 
gxMJii^il  iluring  tlic  proraUaco  of  higli  wntrT. 
Jlnpttitim  ef  th*  Stain*  &f  Occl.—ln  IHinoU  ubA  olbcr  Wtslcrn  Statw 
IN  is  probably  iM)t  one  of  Iho  pnncipal  *t«in«  of  coal  that  liaa  not,  at 
Be  locality,  a  Iwd  of  Umfslunc  niorv  or  lm«  [luro  lowvUlCii  nitli  it,  con- 
aitHl  Ibe  tiivUlxcil  mualus  uf  tnarlDo  uulnuls  In  such  a  pvtftot  conditioD 
to  lea*c  no  doubt  tliat  Ibej  liTed  on  Out  spot  when  Utc;  ore  tbuod. 
«W  foMJIlfnoiis  ^frata  ocour  botwcm  tho  dLfoont  beda  of  eoal,  lo  as  to 
aw  that  If  tbe  coaI  wm  fonncd  ia  f^h-waKr  manliM,  as  tho  diameter 
lb  T«g«ilabl«  fo««il»  j>invai,  vnr  the  *cn-lRvel,  ut  u  gcnenUl;  inippo««d, 
ve  mtwt  hiivc  boun  a  mibudanM  aod  eteratioa  ibr  every  •cnm  of  coni, 
the  inttrrcniDR  raarlau  beda  attcit  the  preaence  of  the  ku  wlicn  they 
ie  fcrmed,  aa  ia  alio  proved  by  th«  ftMlla  of  tea-aheUit,  canU,  and 
ith  isd  Ipltiea  of  cartilagiBOiia  Aabes. 

Tbc  fonnatioD  of  other  seams  of  cos)  above  the  fiivt  Is  Ikertfore  to  be 
wanted  for  by  the  new-farBi«d  strata  RMog  up  the  water  to  the  turfaot, 
it  groKib  upon  it  of  a  sooood  crop  of  poat-bog  malarial,  a  second  aob- 
ig,  and  0  rvpotltian  of  the  origtiutl  proceaa  thronghout. 
Tbit  thicknca*  of  a  (cam  of  coal  dopenda  on  tbe  length  of  time  tbe  Jtga- 
matoiils  of  which  it  wa*  cotnpoied  were  nccinnulniing.    Senini  of 
■re  alM  Soin«tiro<a  split,  as  It  werv,  by  a  wedge-like  field  of  slate, 
baa  bcra  caused  fay  an  Icuad&tion  of  caibonifeioiu  mud  Doiring 
a  part  only  of  the  peat>bog  region  in  Itit  balf-finbhed  «Ute,  tbe  *nb*e- 
it  growth  of  the  rcTuainder  of  Ibe  formation  on  the  mud,  and  tbe 
of  the  part  not  thus  Inundated.    In  the  Mahsnoy  nnthracile 
l-Kfpon  is  a  great  bed  of  coal  called  the  Mammoth,  but,  nhca  we  go 
i  to  Mount  Cormel,  ne  ore  tnid  that  it  U  iiplit  io  thii  munnrr  into  two 
ante  cokl'bcdn,  and  !iu  'u  the  Baltimore  l>eil  at  Wi1kc>l>atie  dirided 
that  pUoe  and  Pitlaton.     The  fngmcntiirj-  character  of  the  coal- 
It  etideatly  eaustd  by  con rulsioni  which  took  place  long  subaequent 
(bmalion  bf  the  wbol«  of  thecoat-iueasurcH.  uiiU  wenoWpoaMW^OT 
out  have  only  dlscoTered  some  of  the  broken  parts  of  a  vastly  grmtor 
Whi<h  anoe  exintcd  on  this  con  ttncnt.    Deep  valleys  have  been  fbmi«d, 
ig  down   thniugh  the   conl-rrginnn,  Imving  ■<iinrtime!i  only  (mall 
<na  of  rool  on  the  tops  of  tho  highest  mountains,  and  calemiro  coan- 
oftcn  lie  between,  where  Ibonsand*  of  feet  in  tbickneu  of  the  upper 
tinns.  including  tbe  coal,  hare  been  removed  by  tome  mighty  agency 
King  the  Deranian  and  Silurian  rocks  on  tbe  sar&ce.    "  la  bnngfaa- 
>ve  con  rcelon  those  gigantic  anhcs  which  once  carried  tbe  same  gimI- 
higb  through  (Im  air  ftom  one  mountain  across  to  another  many 
apart,  and  which  are  now  d«8troyed  and  burled  up,  constitnting  n«w 
gntTcl,  and  rook  depodta  in  the  Atlantic.''— (Lesley.) 
^Ue  dltection  Oom  which  thcM  oceain-carrentt  proceeded  is  somclimm 
evident.    There  are  certain  mcka  pecollar  to  the  coal-rejj^on*  called 
Klooeretea,  the  Isrgesl  of  which  b  tho  baM  of  the  coal,  and  they  are 
btly  foiBod  of  the  ftagnenta  of  older  fotmfttlons,  tbe  sand  and  peb- 
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bkn  of  irblch  Ibojr  an  miulv  bcnog  iratcr-wani,  roumled,  ud 
togiHhcr  by  manlUi  pvbblo  ud  Muid.    Tlie  bottom  of  tlic  alntua 
Itivcn  pUoe  in  mlwuf*  cmnpoMd  of  luga  pebbles  llun  Iba  npfwr 
sbuwib};  TcT7  p'^'t'T  1^  muner  In  irUcta  It  wu  fomwd  bjr  tn: 
ri«d  IB  wtter,  the  bcavlBat  povtloti  cialdag  Ant.    Purtboman, 
glomekt*  RHtks  uv  mocb  thicker  nnd  Ibn  pcbblt*  Urgcr  in  tha 
soutbcMtcra  part  nf  tbe  Allcgbanj  rool-ngioii,  tbui  tfa«y  are  A 
■howinfi  lb»t  itic  currimt  wu  spcndiiig  ilH  force  La  tb&t  dlrectkio.     Ib 
Leliigfa  aad  Schuylkill  rteioQn  tbe  pebbles  are  larf^er  llian  baiw'-ogg^ 
the  fonaation  luelf  la  as  much  as  1,400  feat  thick.    Partbcr  north,  ai 
waads.  It  la  much  less  tlian  100  feet  thick,  tlic  coanwr  iMrt  onlj  10 
19  f<«t,  and  Ibn  pnbbW  urn  t>i>  lugcr  than  a  pea.    Aa  jroa  ftn  I'arllitf  iiM< 
ward,  Ibc  pi^lililca  dlminitti  to  Ibeaitc  of  muitard.M!cd,  and  tlieiUataiq 
rook  thimi  uui  until  ii  disiippmr*  allogi.-tlict.    Tbis  tbom  naj  cfUmtfi 
tbe  aoiXKu  Etmh  atliicli  the  ntka  of  the  ooul-mcaaurts  wore  ilwltnl,  ul 
that  tha  ocrfui-currenis  which  curiad  tlioni  pcocoedad  Iton  m  ■oulluait 
ftDoitbwrst  direction. 

In  Uichljtnn  tb«  thioninK  out  of  the  atnita  toward  tli«  aouth  i 
the  gauTcu  of  ilio  rock-mnkiDR  taaleriaU  to  hare  been  in  the  omth. 

la  UllBois  the  congloaucai*  rode  la  thickuat  and  ootuaeat  in  the  aooA- 
wsatem  part  of  th«  field,  thlaning  otit  and  tbe  naterial  iMnoaing 
along  thd  Indiana  odge of  that  field.  Fnrtber»onlhweM,lii  W«i 
tral  Arkanra*.  the  ccnglomcral^'  has  a  vaxtly  grciatnr  devnto|>nmt, 
ing  ila  proximitj  to  strong  eunvnta  and  to  the  land  of  the  andent  ocad' 
neot  from  which  this  nek  mu  forranl.  I'hcri.'  ia  ako  a  Krrat  derclopiMU 
«f  theoonglonunieabeDMth  the  coal  in  Teon4«Mc*ad  Alabama,  of  whkk 
tbe  oelsbratcd  Lookout  Mounts  Is  a  coaupioaou  euunptc. 

Tli«  ibregolag  ia  given  as  th«  most  plaoribls  Uiaory  of  Uw  otlgta  mA 
fonnation  of  ooal,  and,  while  difflculllca  ma;  tmggnt  tbeoMslvci  to  Ila 
TCadcr,  (till  that  coal  is  (IeriT«d  from  the  vegetable  Idngdooi  admiu  of  M 
iloubl.    This  ia  one  of  the  wdl-cstabliifacd  fiicta  in  gcologjr.    The  ]*» 
dse  eharactdr  of  ths  procew  hy  which  tbe  cbaitge  is  broogbt  about  amf 
not  be  perfoctlj  anderBtood,  and  there  naj  here  be  room  tat  Authct 
euminntion  to  fally  solve  thlt  intereallag  proMeia.    Bat  no  one  on  hi 
long  among  the  oool-rock*  withont  neogaldng  tb»  work  of  aa  AlaigM| 
Bmd.    With  our  feeble  powon  wo  can  onlj  mo  socne  of  thr  tnesni  B* 
ated  fbr  tha  acoompUabmeat  of  ttis  purpoios,  and  befODd  that  *«■>* 
admit  that,  in  some  respects,  tbe  world  of  the  past  ia  aa  inrsttarion*  at  Ikt 
world  to  cotnc. 

Haring  before  us  and  clear  iaonr  mindj  the  fi>r«goiBg«ijiplaiiatia«/ 
the  origin  of  ooal  from  tbe  luinrlant  and  oxtraordLnarjr  fhsb-water*^ 
Ution  of  the  coal-making  aj^e,  wo  will  now  basUl.f  ad«crt  to  the  nriW 
fbrmationi  of  roek»— not  as  a  treatise  on  goology,  but  imlj  with  at'""" 
datectlng,  if  pOMiblo,  those  In  which  we  should  expect  to  find  owl.*' 
welt  as  those  ia  wbicb  it  wonld  be  tiaelew  to  aenrcb  tot  it. 
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ton<ni\ag  plated  ^ve  Uia  nftmn  aad  dMcendlng  order  of  ttM 
1  formadoDs  us  thcj  vm  formed  atid  placed  opon  ciu-h  otbrr, 
tlgt  In  an  tiorunnlal  pniilion.  Tor  mntrrinl  rnrricd  b;  nalrr  maul  bo 
^d  OB  wluitcvcr  bottom  may  lie  midy  to  rcrcivu  it,  wbuthcr  n>u^ 
Mb,  iloping  or  horixontat.  Ndihcr  an?  ihoK  furmationi  of  noifonn 
M ;  OD  tbc  ooDtmt^,  tlicir  would  natimily  vnry  in  tliii'luieas,  ov'uig 
shanatioo  of  the  force  of  tbe  eurrraita  by  wliicU  thoy  utv  ciirri«d, 
[Wfiiiint  of  tlie  quantity  of  tbe  iual«rlul  transported  by  the  water 
lowed  ttota  the  source  of  tli«  snpply. 

geologleal  *k«tch  of  thn  rnitnd  i^tatn.  on  pngc  3,  ri^rcsrnta  the 
Utt  c*di  fbrmation  now  tippf^nr*  on  the  lurfacc.  Thi'  fuur  gmnt 
it  u«  Ml  top,  and  oretlie  the  Priraary,  tbe  Siluiiau,  uod  th«  Do- 
\jwUmi.  Tbeae  a<riitein>,or  largcrdiviakitis  of  tberucka  ri'pn'«ent«d 
DU^  an  tobdlrided  Into  Ibe  smaller  portions  given  in  the  tables 
R  108  and  6M.  After  tbe  four  great  cottl-flcldit  and  othrr  older 
m  OBder  tbem  were  elevated,  and  became  dry  InncI,  tlic  border* 
ntnuntTcrccntiirKed  by  thi'  funnationof  tbeTrinsaic,  Oti-iuceoua, 
ttinr  Ibnnalions  aloni*  tbe  Allsntic  ooast.  The  two  lutter  are 
|f  HI  eaithj  cbarxrter  alon^  tlie  eaiitcra  coast,  like  the  SBud»  wlilch 
'daily  washed  aalicire  by  the  waves  of  the  sea,  and  without  solid 
Tke  wbole  ooontry  betve«n  the  MiMoari  Blrcr  and  the  Pacific 
I  oorered  bj  thne  aewrr  roekt  of  >  more  extensive  and  solid  kind, 
liter  lb*  Carboniferona  or  best  coal -prod  ncing  rock*. 
R)tii*ct  lies  nliogeilKT  among  the  rocks,  Sor  there  ulone  ia  coal  to 
L  For  Dtir  pri^ient  purpooen,  the  (bnnatjon*  may  bv  divided  into 
Mi^  tboae  that  do  and  those  that  do  not  produce  ooal.  It  is, 
l^aecMsajy  to  know  the  rocks  among  whlcb  coal  occurs,  and  tliose 
Adeh  it  is  never  fomid.  There  nro  no  more  imporUnt  propositions 
id  with  our  tutiject,  and  they  nre  both  equally  important.  Tlicy 
tbcrefbre,  be  examined  pstieotly.  All  eipi^rienee  provi^ii  tlint  unly 
our  great  formations  produce  coal:  1.  The  Carbouiferous.  3. 
Hde  in  a  verj'  few  loea]ilU«  near  Kichmon<l,  VUgbila,  and  at  Deep 
*d  Dan  River.  North  Carolina.     3.  The  transition  beds  of  {Taydon,* 

'  These  will  probibl;  prove  to  b«  CretacMiu. 
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Ijing  between  tli«  Upper  CrftftCMiu  anil  thu  Lower  Ttrtinij.  Bnt  at 
mn  tbe  meaxM  by  irhidi  Ibvw  and  otber  geological  fonnatiotu  can  be  i 
tiiiguiduid  fram  each  otber  I  There  are  eerulu  safe  and  liifaUihU  fpM 
by  whirJi  modcro  geologiala  d«t«fuiiio  Ibe  true  order  of  ilic  arran 
of  the  rtniU  of  Ihe  tartli,  or  tbe  oidcr  in  which  thej  wer»  runurd.  «gd  i 
ei»blc<l  to  idcDiify  tbcm  in  diflcKst  locaUtra.  The  orlgloa]  onirr  of  i 
rock  forauitMNifl  la  novcr  ravcnod,  allbixigh  BoneCitnta  one  or  crts  : 
of  tliem  are  nbaaiL  "  It  b  a  bistory,  some  of  wboae  toaroa  arc  cr 
torn  out."  The  lirogiilar  and  broken  eoDdition,  and  tbo  changeablt.  i 
ccrtidn  chaniiclor  of  tbd  samo  atrata  in  dlSnent  plami,  lojcctlwf  wHli  t 
luuperabk  dlEllcullies,  bare  reodenvl  it  often  impniwible  to  idcstiiyi 
by  their  poaUiim.  lilbologloal  character,  appearance,  or  compoaitkuLJ 
the  a&Iiual  life  of  Ibo  globe  boa  chnnged  at  lArioai  period*  in  tbe  i 
blalor;,  and,  tu  the  spedea  of  life  peculiar  to  eocb  period  wi 
it  left  imprinted  in  the  rocks  more  or  leM  perftct  intogci  of  Itaelt 
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|f;i*te  arM  Ik*  Mtk^  Md  H  <M  tf  a>  MM  mU^  ad  tatoMl^  I 
tWMMrttdf.  IWgMhcMMpMftaAvaMmtewUtlwwl 
^ti.  ^§, ««  MS  «<  Ike  mJ—I  ««M.  «tt  lh<ir  a^wT  Drisg  I 

lacfa  ftoM  piMM  ta  |1m*  d  vtw  ika  ««iU.  w  tWw  Mfsinlm  la  ip. 

A  bma  la  OunUj  ii«rtlf  ««  faM  tbt  cMik.  ud  tbe  Mm  i 
tiflfimA  ta  thoM  oi;pMe  wli— ■«■»  «hkk  hsn  l«a>wa  poiiaM  1 
Mrtbrar  McMffig  iBnidei,aBl  u*  faiMd  ta  tb«  canb  nr  raii& 
— J,cfar,—afrt*to>rfwhkbi><iatfa>M— II  ■l^fcMbri^i 
t))r  cBTKBta  of  »sur.  lNt«  ooifad  vhk  ibia  amA  tatiMl  ap  AA,  i 
pUnUt,  Hu)  K&bnkia,  aUdl  txkud  wbalk*  t«cto«en  fomiaf. 

At  the  nrK^Ic  bodla  dtwipwA.  partidM  ef  mmI.  cl«r,  ina,  ic  t 
■Miwaadiag  ■aUriJ.iwa^MhlT  mofc  ihrfr |iaa«. aaril  tk»  *U4«i 
WW  BM  wttb  new  satciial,  nd  w«  ted  a  tard  rntH— ii  la  llw  tail 
tlw  origiBal  than,  tUtt,  flaat,  m  mImI.  whkk.  te  «mhi 
cattnl  a  pttii&ctioa.  PriwMologr  b  life  idaMt  of  tk«  1 
■niiiiah  and  ptasU  aow  antect.  Tbow  who  ha*«  amr  « 
gMlogtvI  caUttrt  hava  gotsaUj  •  &tat  idea  of  tb*  prrfntioa  ia  «t 
Umm  nqpnle  muiu  uv  prawrrcd,  or  tht  bcaai  j  uul  Hirpriatnit  ifa*  i 
oaiam  dMlKl«r  of  the  tmSk.  Laige  TotaoMf  of  oar  8i>t<!  Gi 
R«pmti  M«  AIM  wilk  Sac  minvTinn*  of  ibaa  "  liioiprlaia  na  tki 
of  Tfmr."  wliidi  an  am  uaeful  u  tli<7  an  nnamfoUL  Tkr;  ban  I 
■bo  appropriBlcly  called  Ike  "  SMdab  MRKk  b^  XslDrv  to  i 
bcr  KVoJutiMia."  To  wkkli  Saxbjadda:  "A*  It  bilu- lbMooi  l&l 
tlmn  to  dqiodt  t)i»  coin*  uid  mtdatt  of  the  ag*  wkIv  ike 
■Icwa  of  a  building.  »u  Ike  Gnat  AniBcn  kait,  u  He  laid  aadi  nroBii 
atoiM  ii  ibe  worM'n  foandatioa*,  drpo«it«d  cnhii  Biid  mrdala  of  tito  i 
la([,  tlte  rttBiAlnsof  tkr  then  uuUflg  tjutaam  of  orRaair  U&,  Ikr 
ami  ab*tU  of  tlM  onnli^roporaBMiu  Urlag  WagK"  fi<r>r|e«  to  lo;,  i 
foNUa  In  KTOir  fonnalion  dlUrr  la  ipeclM  niiLnl;,  or  Dc«rlf  ao;  ar.i 
found  In  diffvftnt  ptt>pOTtloM  ^m  tboH  of  even  ottivr  fijnaadra; : 
on  III*  nmlnirjr,  ili'ne  of  th*  aane  furaiatioa,  ibo  norid  am,  art 
ritntlar  In  umi-ni,  if  acM  la  apcciot  aliboufili  the  cbatartrT  af  iki  rad  i 
havo  rloOfpHl.  a>  fMm  a  MsdatMie  in  our  Ewlmt  Sutm  tu  a  iioMatontl 
Ik*  Wnlini  titatt*,  or  from  Ike  ckalk-bed* of  Englaad  lu  111* ptM I 
■lOAM  of  Hrvt  Jotwy, 

Tkara  an  Mllit'irni  caiiaea  for  tk«  wondertU  IdoilitT  ><f  ili«  (iMfbl 
OoalMnporary  rorku  in  tli«  aactuU  gMlogictl  fbfwuilicu  nlira  «li 
Mpanttd.     I.nok  at  lli«  cagraTlngs  of  tbti  fomil  ratiBin*  nf  ihr  l^  i 
RuaawrM  at  NowcMttc  la  England,  or  Edinbur^fa  in  Sootiantl.  and 
inil  ilitni   pmixtly  rh«  Mm«  u  tkoM  at  WilltealMm,  i>r  moMbaykl 
Ponnajrtvanln,  ia  Ti-nn<awR,  in  Illlnoi*,  in  iliatouii,  aoil  in  all  parti  ttf  ibl 
world  wbnr<t  tli«  Cnrlxmifi-rriiui  fnrmation  «xiM«d.    The  lenpetatufa  of  Ikt  i 
■ttnoipfacrc  did  not  >I>l-d  pohapa  dupend,  «a  much  u  It  do»now,<nlkij 


It  of  Um  ran  <>r  Ihe  rutins  ntcnt  of  lli«  contiiKnt*,  Init  maj  alao 
n  boon  »fl«cte(l  by  Ike  lulcrnal  licat  of  thu  •lowIy-coaUDR  «ftrtli. 
tn  wot  but  one  cllmato  all  orirr  (he  jnrta  or  lli«  carih  wli«iu  eonl  ia 
ir  fo4in<l,  miitl  uo  cbangca  of  (be  »rn*oo*,  Knd  Ibo  mow  mllil  loRipcntun 
tba  ocMfl ;  onU  bcnco  tbe  uibc  kind*  nr  planU  Bnuriibod  at  lli«  mdio 
le  m-cywlwrc  on  Unil,  uid  the  •nme  fi*)i  lirtd  evcryirliere  in  th«  no. 
'Bit  palcootolojiy  i*  nut  a  atudy  of  luero  curious  wctentiflc  i»i|iiirT, 
h  Prof.  Owa ;  it  lia«  olu  tia  practical  tnfcmtcos.  and  Ibow  of  tin-  nio»t 
[KirtanI  cbarnctcr,  wttti  their  dirrrt.  ni*l(''r''<f-f]M'i  bmriuga.  In  Utuitro- 
p  of  thii  rl«w  of  ibo  Mibjrci,  he  liirpt-tn  ilip  attention  of  the  rrwler  to 
^  ftwiU  oorala  rrpmcnii'd  in  one  of  Ibv  platen  of  bb  Gco1i>gi  of  I'>wn, 
L  baloogiaj  to  the  *ab<nrl)ontI«TO<u  llmcalono*  and  nuor  the  top  of 
wriMi  wliicb  arc  nl«ntva  under  tbu  true  cottl-bMring  beda,  never  iiboro 
ba  «nd  included  in  (hetii,  and  nowhere  elto.  Tliia  g«alogicnl  &ct  U<i)ds 
M  not  onlj'  ill  liiira.  but  ihrougbout  tli«  rntlra  range  of  tbe  tub-car- 
fifvroiia  llnautonraln  Indiana,  niiDoi*,K(rntuckj,  and  ToniUMoe.  In  ant 
InglB  In^taneo,  from  tbe  rannc  »f  t)ie  ('umtwdnnd  Monntiuna  on  the  enit 
Uto  interior  of  Iowa  on  the  wtHl.  tiu  n  nurknble  1>ed  of  coal  bcrn  ilU* 
had  in  a  paailion  bencatli  the  atnita  of  litnatone  cuntaininx  tlicvc 
^B  Li  thcae  organic  remalna,  then,  w«  tni  Ibe  aureai,  tlie  moit  un- 
nf  (tutito  in  Ibe  search  alter  this  invaluable  article  of  oouinierce, 
lUumt  the  knowledge  of  Ihia  fiict,  [nil  lions  of  dollars  might  boex|ivude(l 
I  linvc  bc4«i  npcndod  In  fhiitlem  and  hopolra*  mining  operations  aRer 
tlogieal  incooipatibdliliea. 

jTbe  noAj  of  Dana's  "  UnaunI  of  Geolopry,"  or  hia  amallcr  irork,  iho 
hflxt  Book,"  or  tome  rimilar  wi>rk  on  ^eclofcj,  ia  cnramtly  recommendnl 
^laM  who  need  infonnntion  on  this  subject.  The  limit*  of  thU  rolumo 
I  oolf  admit  of  tbe  furcgi>in^  Ibt  of  Ihe  Kcolojpcal  fomiations  in  tbe 
liTT  in  whkli  th«y  occnr,  and  sui-b  dlsotiaalciia  a*  relalc  to  coal. 
'Tb«  pKceiling  chapter  on  the  ori;^u  of  coal  was  first  gircn  in  order 
fitotv  ctinily  iFint  coo]  can  only  be  fotmd  In  tlioM  formatloUR  nhkli  cx- 

rl  wbm  a  portion  ot  Ui«  rarftco  of  tb«  «iRb  wm  olernted  mInitc  ibe 
and  ihat,  ton,  under  the  peculiar  drcumalancc*  necctaary  for  Ibe  tc- 
bulation  of  the  ve^elable  matter  of  vrliicb  coal-ocams  nreeonposcd.  It 
thcrcfure,  qnliu  important  to  know  at  wbnt  period  in  tlio  world'a  Ida- 
f  Und-pUnto  first  appeared,  and  wIimi  tbe  other  condilions  for  c>ki1- 
kaag  wcps  futflllod.  An  examlnatlun  of  any  (^logical  cabin^l,  or  of 
I  en^ravinfcii  of  the  fowils  nhich  illustraui  geological  works,  prortn 
it.  In  all  llir  olilcr  goolntiical  formations,  no  (cMsiLs  are  found  but  ihovu 
tuarine  origin.  In  tbe  Silurian  a^  tlioiv  baa  not  bom  found  a  lr»oe  of 
f  iMtd-pIanta  whatever.  Tbe  Deraniaii  tgt  produced  the  first  ler- 
H  ngotatJon,  but  no  coal  ba*  ercr  been  found  In  tbe  I>eTii«iian  rocks. 
jm  plants  appear  to  liare  been  onl.v  a  few  rara  ftagnenU,  not  at  all 
lainiif;  111  iiuaniity  thai  of  our  own  time,  miicJi  leas  that  of  Ihu  Carbn- 
bmuo  age.  or  any  in  the  least  reeeoibling  it  in  wpvAot.  A  very  tiltmlTC 
bnaUon  of  black  sUtc  oociin  in  tbe  Haniiltou  jxMlod,  which  U  now  ba> 
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Uered  to  have  origiiuted  uiotli«r  uf  tlie  itdporunt  iain«nl  prodoctlooi 
our  da  J. 

In  OUT  BnTCb  for  cMl  «ra  miiM  now  jmuac ;  tor  him  la 
looks  liko  [|.  in  tlvc  MrkwDdi  slialc    Tlil«  ilmlc  lis*  a  louts  fV 
lb*  Bute  i>f  Now  T«rk  Crom  1.itk«  Krin  nctvtnl,  and  Ibrough  Fi 
nia  tai  VugiiuA.    Some  portion*  of  ilie  lown  iitrUa  nfc  liUck  snil  Ii 
tonUiaiDR  Kime  particlm  of  carbon,  derived  fruio  itra-Hord*,  fiUltk 
IhwB  abalM  the  ot^cct  of  Msrcti  for  gimiL    Vcit  »ni*ll  iiiinnliiiti  uf 
liuvu  beta  foiud  in  ibem,  which  ircro  Miuidcml  tan  atgtu  of  tlic 
of  liirg«  bodlo. 

iioiuelliaM  tjwcks  ot  pArtlcles  of  coal  bnvo  bctci  found  in  the 
cracka  ia  tlio  rocks.     Botings  biuvlrads  of  fwt  in  dvpUi  wtn 
tbcM  rocks  in  Ksrch  for  coaL     Very  Usck  slitc  is  found  mixeil 
omIj:  material  and  minute  Tans  of  coaL    Portiun*  of  the  shale  on 
liiglilf  Ktu«d.  with  bvre  sad  there  an  •ocuraulotfoii  of  oonl,  rarel; 
hig  a  fow  lachM  la  Isngth.  an  incli  or  so  In  widt^  and  ■  ((uani 
Inch  in  tliiclniwa.    The  rocks  am  sintplj'  (brmpd  of  nrgllUcmus . 
OaiMMS  mud,  blackened  n-ilb  n  litite  cnthon  fmm  n  fcv  carboolsrt 
¥reci]«L  Practicaily,  it  i»  not  of  Uic  iliKfatest  valuo;  hut,  sdcatlflcaByill 
lii<:lilir  intorteting  to  to,  a*  the  lint  indication  of  Katuro'a  intntk* 
proceed  to  her  great  work  of  co&l-niakiug  after  lli«  fonnoUiin  of  ilu 
groat  sondttonr.     II  should  bo  KuicDibcrcd  that  tli«re  has  not  been 
eorerod  in  aoj  of  tbo  preoedtng  rockii  tbc  *lij;htcU  veatlj^e  of  a  t< 
plant,  of  irliicli  ilie  rarllest  fragiuvnt  now  ooonrs  la  Iba  Manvllus 
Although  the  ilnmiUan  and  Haredlut  sIssIm  ecmtala  lavrely 
land'planls,  and  nill  prodnoo  no  co«1,  there  ia  little  doubt  thst 
the  eotuoe  of  that  great  irander  of  our  age,  petnilouni.    Tlw  rwck-^ 
OllMds,  Horthwwtuni  PdUMjIrania,  and  West  Virginia,  *em»  to  bii 
been  genomtrd  bj  th«  traoafomntiou  of  tlie  organic  matter  in  the 
ia  whiol)  it  i»  foaad.    It  is  believed  tu  hare  bcra  fontwd  btnu 
pluts,  jnit  HI  coal  is  dcriTrd  IVom  t«rmtria1  Togclatlon.     It  also 
a  bsMB  form  of  the  rocka  for  it*  r«c«ptina  and  prvterration  in  m 
liijuid  farm ;  but  oa  llio  boain  in  which  cool  is  found  i*  below.  Dial 
for  oil  is  above  or  inverted,  tbo  oil  bsriog  a  tendonoy  10  rim  «pM 
water  as  Tvell  as  frum  the  force  of  tlie  gas  wlilcfa  occompauiea  It.    An  ■*• 
perrioua  rock  or  bed  of  clay  over  Ic  is  tli«(«for«  one  of  its  reqaielte  eotili 
tions.    The  following  is  PtoC  Lrsqnercax's  aooottnt  of  th«  orlgia  of  patie- 
louu: 

"  And  what  !■  petroleum  at  minovl  oil,  wbi^i  u  now  cateri^  In  eo 
ciriliiation,  if  Bol  as  one  of  ita  easaatUi  eleiaeuts,  at  least  aa  mm  of  iK 
potent  auxilinriec  I  It  i«,  lik«coa1,  the  reoultof  alowmnceintioni^plsnNi 
with  this  diflerence.  that, in  the  fonnalioncf  (ha  co«l,  the  plauUnltkhM- 
lered  Into  tlie  compovition  of  the  nutter  wen  woody  or  Bbroof,  mi  ^ 
wood;  tiMue  caniiot  be  deitmyed  bj  the  aloir  pruona  of  coiabuatJOi  ^ 
tnore  tboa  It  Is  In  burvc  cbareoiiL  The  plaals  which  macumd  la  ^ 
fonnation  of  petrokuu)  wore  eoa-wceds  or  marine  plnats,    These  banW 
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wood  in  tiwir  tlwon.  which  u  mcrrl;  cellular ;  and  in  tlitir  do* 

ition  all  tncr  of  thb  cwni«  haa  liccn  dntmycd,  and  pan  bltiUDtii 

M,  ehba  br  uDpr^natioa  of  ttialc  or  *uiil»tiHi«,  etc,  ot  by  *ccu- 

n  in  mbterruwan  cnvilkft.    It  1*  to  foaail  plant*  alao  that  w«  om 

laudoiiiof UuarenuriuUeproctaaof ulMraUaUan.    DrpoMtaof 

i^Mviall}-  fbind  b  attaU  of  th«  Tpper  SDotlui  and  Ibe  Loirer  D»- 

and  alHsy*  In  eomiMtian  wjih  »h>k  or  HnuMon*^  which  conialn  in 

■aDtitr  prtrifiod  rnnnint  of  fucoidi  or  martnc  plnnta.     The  mtikU- 

faifriBJC  np  an  exuberance  of  Tcgctaltoti  nan  abcadv  at  w<irtc  brfert 

boaifcTOiil  epoch  ;  IbHr  >ct»nn  mulled  in  the  ptodoction  of  an  Im- 

Mrinc  rcf^-tuiion.    As  Xainrv  do«B  BOthbg  in  Tain,  aa  *fae  tak« 

all  her  isatcrials  and  use*  Ihciii,  to  the  m<Biil«at  d&rf*,  ahe  took 

mm  away  and  prcKrvtd  it  in  caTrmoBi  rtcewca  for  future  use. 

Abcovcry  of  our  dfpfi»it»  of  pctrolmtn  «<•  hnrc  burned  »liul  had 

pe  with  the  •npcrabundani  prodacticn  of  mnrine  plnnis  in  onr  oM 

bal  epoch*.    Coal  and  petroleum  are  found  in  all  the  grologlcal 

gma.    Biit  aincc  the  coal  era  the  depoalli  of  tlieae  matten  ham  h*- 

tf  eoDpanttteiy  nre  occtirrmcc,  and  of  far  Itta  finportanc«,  theJr 

bdng  itlBilntsh(<d  aa  niach  br  ib«  mlnctioD  of  (h«it  arena  asliy  the 

Equality  of  iltrir  pivdnctft,    Th^^  oov  tnlcr  «  nominal  and  br  mor« 

tpUcoin  tbi^  harmony  of  ournrtli's  Bur&rr." 

Hie  Chotniinfi  j^up  we  find  a  sM'ond  armptom  of  coaI  ;  "  Many  of 

B  ■and}'  laycni  of  the  Cbemiuig  group  are  uflm  alnuM  covered  with 

k^moiti)  uf  carbonaeeoua  mailer,  apparently  derived  from  inTene 

Bon.    Tbeoo  wcm  tohMT^b-'i-ncnnnnintned  IhigRients  uf  vejtctation, 

■dawiifh>m  thccontir.cnisor  Ul.indnon  ihe  east,  and,  being  ipread 

nter  the  i^ur&ec  of  voter,  were  diatribulcd  widely,  and  depoxited 

•and  nod  mud. 

facia  of  thia  kind  are  ImerMlin)-,  lu  elioning  tin  npproncli  lo  ihot 
when  Icnvno  vr^ttatlon  (loiirJ«hed  on  a  grtiiid  icule,  and  in  Ita 
IB  gave  origin  to  the  ptM  conl-mefutnres  of  the  Urited  StatM. 
■nt  all  Hi*  lower  niek«  of  the  New  York  system  there  is  no  c»i- 
terrcnr  vcgclation. and  eonaciiuently  no  proxiinily  (o  coul-beiLring 
it  ii  only  mbscqucnlly  lo  the  depoailion  cf  the  fortnaliooa  of 
m  tlial  ibb  kind  of  vvjjielittion  appears." — (Ilnll.) 
of  ilireoconl'Tincs  nrc  found  farther  west  (liun  Knilmt  Pmn- 
Hmco,  it  i*  iofertpd  thai  the  lorallly  of  these  i'urb«ci:(cd  uni- 
(onewhere  in  the  Eait,  vhcncc  they  have  floated  and  (etllcd 
ih  the  mad  of  the  Cbeuiung  period. 

hisiory  of  the  dawn  and  prof^rcu  of  Innd-rcftctntion  In  tliua 
bj  Prof,  Lwqiiereui,  In  Ilaiden'a  Heport  on  the  United  BlaUe 


.  mott  of  the  Einta  eomjioiing  the  emit  of  Ihe  enrth  have  been 

tmdcr  water,  and  niodly  conlaiii  remuinn  of  unimulH,  ei>|>ociBlly  of 

I, Geology  recelvea  &oai  animal  paleontology  far  greater  Mniirtnnco, 

I  deierDlDnlioa  of  the  strata  and  of  tb«r  leUtlre  a^-e,  than  it  cw 
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oblnin  from  thft  iltiil)'  «f  botanical  ntumlna.    Ooaridf  rvd  in  tliii  poiirt  i 
vkw,  tiitntote,  faMll-pliinis  appnr  of  lUlte  lajMru&i'r.    Bui  «ha  i 
ooiae  t4i  deniaad  from  gwology  •ofM  inaunclions,  saiaa  light 
(bo  aurfiiot  of  our  ranli  u  diflfmil  rpoch*.  tcirDce  con  kmwot  wiiUi(I 
it  doM  not  inqairc  iato  ibc  ilata  fUmbhol  bf  bot»uit«l  palMntologf. 
vegctiiti^in  is  ill  obalute  ivlotioii  ¥r1tli  otmo4|>licrie  clrcuiaotaaw^  i 
fot»it  )iluiiio  ON,  todcnl,  llifuritirn  record*  of  tbi>  •tii»o«|ilvoric  nDd| 
ml  oondJtloiu  of  our  rarth  nt  Ihr  rpoch*  uliich  Ihry  rrprcwinl. 
Muvdloo  Mhalo  of  ihc  Middle  Drvoniui.  wv  tee  (h~  Ursl 
vi-Rclatiflo  in  Ih4'  foMil  nnwin*  of  \arge  (rank*  of  omUtarotw  Itm* 
lun  and  tbcre  embedded  in  tli«  sbole,  iriiliout  an;  Www  uf  br«acte< 
iMTBO.    The  ^ul«  uIm  contains  a  (jiinntltj  of  Bsh-rcmataa,  a&il 
tekea  of  black,  conlj'  mnKn,  appnrentl;  dna  to  the  dcoo<n| 
mulao  plnnia.    It  ix  on  cxinmivc  formation,  Mtnrtime*  a  few  h% 
fret  in  thickneo*,  irapivKDiitcd  witli  Utomen,  |>n4cnlins  cvcrywli 
urao  cbOTDCtcn.    No  oihtr  trace  of  lond-pIunH  1«  left  Imi  tlic 
foMll  ininkti.    Whom  waa  the  Uod  tli«n  JgM  rtixr^inj;  for  the  tint 
from  it»  marine  (tndle  t    Wbal  wmt  lliTospori  uf  tho  1iindscap«f   A1 
niuddj  nurfnec,  corcrod  with  an  otmnnpbere  dnrkcnrd  by  vapon,  ' 
ncthicff  i>  dU(iQ|t<^>^l>'>l>l^>  ^*"t  jicrliapn.  al  n-idc  intcrralav  ^  grvtip  i 
trees emi-rgiri),'  frtun  itie  muddr  bi^ttum  and  breaking  tite  iinivnMl| 
Ho  tmco  nf  hqIiuaI  life  appear*  abore  ihe  woteta.    All  la  dlstnal  U'l  I 

'■  In  lb?  Cppor  DcTonian,  Ihe  Clu-inimg,  Ibe  Cnlakill  group,  aad  i 
cinlly  thr  red  »ht\*  of  Ihu  aab-rarbonUbnus  meosuna.  largely  derelopid  I 
the  unthracilc  hnain  of  (h«  AppalaohUn  coa1-5e1da,  lh«  miialni  of  I 
plants  nre  marc  friv|iimt1r  found.    Theao  are  not  trunki  nf  foMll ' 
but  itUher  leavea  and  bnuichea  of  a  pvculinr  type  of  piKiiik.  fivni* 
flabellale  leaeiM.  caperUll;  y^rggrraihia,  whieti  we  do  not  find  in  Hi"  i 
meuurM ;  and  O  few  Moms  of  Lyf^f^tiinrea  and  Kipiitetaorai,  the  Cnl 
racnUtin*  of  a  cUm  of  plani*  whi<-h  ronMllules  tlir  larp^t  |ia|t  cf  I 
Ti-Kdlotinn  of  the  ooal.     I^nvc*  and  hnnclira  of  ifae  I'pper  0«*oniac,  I 
iub-curboniCmMia  meB«ireii,nrocotnpreMed  hciwecn  layeri  of  shake,  wlik 
bear  iippte>niark».  flisurea  cuuaed  by  heat,  and  room]  prioU.  rtidrntly 
f»nnri)  hjr  drogn  of  rnln.    If  this  don  not  Indkate  ■  nirciiwion  of  i 
••f  rlilTrrcnt  tempcrnliirc.  it  shows  at  Imst  a  dbtlnct  altnaiplwn^  i 
|ieni-lrtte<l  hj  >i|{ht,  where  change*  of  tcmprmtiu'c  cstise  condeP 
diS'u^on— rain,  followed,  perliapa,  by  umiiq  nya  of  auBstilne,    Aa 
also  nppuuni  at  111*  snrCico ;  crust ocmns and  larKe creeping  Miirluu) 
ploagb  tbeir  paths  in  thn  mud.    Their  traces  hare  be«a  pm>m«l' 
the  shales ;  they  indicate  th«  first  attoropt  st  an  aPrial  rtapimtion. 

-*  In  tbo  coal  tbnnatioiu  tho  nspret  of  Ibc  landscapo  Is  tulallr  i 
Evcryirhon!  the  rcgvtable  life  preduminato^  and  attains  lU  iridiut  j 
tioos;  all  stltl  mnro  or  Iras  uudur  the  inllu«ftce  of  wntrr.    Tbii 
land  is  marked  by  n  auocoHlon  of  Inintenoe  low  i<wuiu|n,  whow  tat, 
conecalad  under  a  ibiek  eorpot  of  or«^')>lng  plains.  ii'hi«h  (111  lliem  wllb 
Uieir  4^ri».    Where  tlw  land  baa  already  so(u«  Uxlty,  lauiHniM  IbtnWsf  1 
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imimUj  of  Ibe  acm|{caaii*  kinO,  groir  in  n  dcatc  miuu,  of  n  nxo 
It  wliicb  ctifapare  witli  tbe  largtal  tree*  of  out  time.    'I'bujr  covcv 
id  wlUi  a  world  of  regotaltoni.  which  Is  (csrceljr  non  cuDo«i*ablt, 
y  tfa«  wildcat  itnagliutioo.    All  the  vogeiatUin  Li,  Lj  lla  lutiin,  Ita 
la  t«>tUTO,  capoddlf  adapted  Ic  llic  absorplbn  of  atmiMpberifl 
[tjr  and  lit  cnrboDtc  arid.     It  ia  tbcrc  at  nork  clcnnin^  tbn  Btmo^ 
InuwTonitinft  into  iroodt  fibre  ita  anrptua  of  irntcr,  and  of  car> 
and  prepariBK  it  for  soiinnl  lifv.    Fur,  already,  renrnina  of  aan- 
itom.  iBiecIa  of  Urge  alxr,  found  In  tbc  tliale  of  ibu  coo],  lndk«t« 
life  ha*  taken  a  narkiHl  place  on  Ihesurfoceof  the  U-oA.  Tittn 
ilto,  an  eridvni  dJatinction  of  snuon* ;  Ibo  layers  of  coaI  abow 
ijr  and  periodical  dcpoiition  of  wnody  rcniaini. 
ie  LoiTtT  I'trrmion  boa  still  for  iti  tuid-vi-Ki-ialioti  many  apcrica  of 
aC  tfa«  coal-uvaiumi,  but  bail  tli«  coDiftra  npjirur,  rvptcscntcd  for 
LhM  by  tbdr  Iutm  and  bran«bea,  and  arv  of  a  peculiar  order, 
onif^ua  regctatlon  I<wm  ita  force  iiy  tbe  dlsappcnmiico  of  ita 
Dtacrogcnona  plnnl*.    Tboif^H  an  no  niorv Itcapcd  in  imnxtiM 
ImiI  *<aUi-r<d  here  and  llierc  in  the  ahulm.  or  forming  by  lliair 
ition  at<tc  Bakca  of  coul.    Tbii  indicati-*  an  atmoaptaere  already 
of  its  fni'Dltut   i)arC  of  curbouio  acid,  und  of  vupora.    Uto 
irhldi,  uilb  ua  at  l«as(,  (uuchts,  by  tbe  character  of  iia  llora,  to 
ic,  tisa  plant*  nbich,  like  Cytadnw,  mihcr  indicate  a  vann  than 
I  ainioapbrre.     But  for  this  and  the  Cillonliifj  fortualloDB,  Ibe 
tti&  data  fumiriied  by  foaul  plonta  on  tliia  coDliuoot  arc  too  ac*nt 
reliable  conchiiiona.    Wo  hare  to  pM*  to  ibc  lower  cretaceoaa 
iimdonl  ninnina  afload-plaala,  acil  bcre  at  ooce  «r«  haw  a  \tgp- 
luii'ly  dilTureac  !ii  Iia  characters fWu)  nil  tbnt  h-ta  bo<u  %t(n  ba- 
the fiiniis  ftli^  neclle'fortn  of  l«nTC8)  which  toilic-ate  atmoa- 
iDJdity  liave  diaappearcd ;  scarcely  aay  conifers  remain,  Terj 
BO  trace  of  £yeapMfi«M<s,  but  l«ar«a  of  dicoljludonoua  plonta. 
Iff  already  moat  of  the  gmera  of  tre«ii  found  to  our  fa«t«ta.  The 
ia  thcrefuTC  of  a  kind  known  to  us.    The  atmospburio  clrcuro* 
tbm  aaalogoua  to  those  of  our  time.     Wa  now  follow  through 
lua  and  Tertiary  formations  mcrrly  modiflcntiona  of  species,  dla- 
of  aoisc  forms,  reappearance  of  others,  about  as  iro  should 
o  now  in  atndyinft  our  Aora  in  paising  lhiouf[h  a  few  degrcea  of 

ItMBttooe  in  gmlogy  we  bare  already  said  are  Impunant  lo  our 
undy,  In  what  rocks  may  coal  be  found,  and  In  what  other  rocka 
foBiMl  t  The  aniwrra  to  both  an  oxtrcmdy  iinpoitanl  In  order 
vnt  tbn  uaelcM  exprndiinrc  of  timr,  labor,  nod  money,  in  seurrrliing 
d  in  part*  of  the  coimtry  wlinc  it  cunnnl  pa«ibly  rxiat.  If  ony 
ID  be  said  to  l>c  poniiively  wi-ll  cjlabhihMl  in  gMtlo^',  it  is  this, 
>  coal  luu  erer  been  diacoTt-red,  and  therefore,  as  diligent  search  hoa 
iBile,  wo  are  Justillable  in  believing  (Itat  none  nnoil  bo  looked  for.lD 
le  rocka  whkk  are  below  tbo  Cart>ODiforou>  forraation. 
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In  Ui«  fliwl  rqiort  of  the  a«alogiMl  Bmmy  nf  llw  er«te  »f  Spw  ta/ki 
Prat  J«m«  H«ll  giTts  th«  followtng  JiidlcJmw  ndvlco.     All  lbs 
tloai  bflow  tlie  OMl-oi««Br««  we  britcr  (l^vdoprd  in  rhal  Stntr,  probttlT, 
tbon  in  any  Mhcr  put  of  lh«  irorld.     The  iv|H>rt*  ilnwribe  Itann 
nuldy,  Eroin  tbc  Aioic  np  tu  ihu  Cart>onifprriu»,  of  vhlcli  only  k 
point  of  ibe  oongloiaenie  nDdcrtfing  Ui«  ooal  wu  fotuitt  mrfi< 
ibott  (liitUnoe  orcr  the  Btalc  lino  from  PtntiB^lTaiila. 

"  SIbco  it  is  well  ascvriained  that  Mai  of  iIip  true  cu*!  foniMtlon 
not  cxbt  wtthln  (li«i  ItmtiR  of  the  State  of  Kcir  Yort;,  it  tnty  be  nil 
■tate  tho  poidtioin  in  which  thia  minera)  mar  be  aoajflit.  Alon^  tbe  Qa^ 
aon  and  in  vnrioua  parti  of  tb«  llonilltoii,  Pivrta^.  andChraiiinjrpvapt 
Imnwniie  «iiiouiila  liave  bii'O  cxprndt^  tn  truth  of  coal.  In  Iha  wMoi 
part  of  tlic  State  almott  erery  rock  conltlnlnj;  eartmaac^oua  mtnew 
poMtadng  bitmnlnoiis  ndnr  hafi  been  bon>d  nr  rx<sralod  for  ro*l.  lllxk 
alatca,  ROmo  of  Ihrm  hiphlj  liitiiminou*,  liavo  bran  (onnd.  and  IbiB  MaU 
of  oaal  do  M>m«tiinM  occur,  bvit  they  nreljr  extend  bcjend  a  few  frt^  nl 
are  uaually  l«M  tlian  an  inch  in  itaScktiMa.  Tbme  bmou  or  atritig*  of  ohI 
ore  not  indlcatloos  of  ila  existence  In  largo  beds,  and  the  appraraMcri 
the  eirnta,  (liough  mrao  Rimilar  to  that  aboQtMal-mhiea, cannot atath 
relkd  nn. 

"  In  all  Ibe  ntuiiliont  irlicre  coal-brd*  occur  the  abate*  and  ibaij  «ad- 
■tonei  cODlnin  IIil-  icinaio*  of  tand-plnala  like  ferns,  ofleo  in  gtval  th^ 
dance ;  and  the  nlumce  cf  ibene  in  atrnti  with  the  occnrrcnee  of  cMttil 
marine  fomiU  may  bp  looked  upon  ~eacr«1lT  a*  concTanTc  eridotce  af  tti 
abeence  of  coal.  Tbe  organic  remuins  of  theae  airata  tbua  bocotue  of  lla 
almost  impoitaneo  Ib  l<Icotiiyifig  Ibelrpoaltion.  Thta nagatiyc knoylrip 
of  the  nbar&co  of  ooal  in  any  rr^im  1«  of  the  ntmiM  imponanoe;  tbr,  it 
though  it  may  not  enrich  the  poaacaaor  aa  much  as  a  eoal-niine.  il  vfll 
atill  enable  liim  lo  avoid  a  Qaeleaa  and  iroKtefiil  RXpeniliinrv  la  toncllrf 
that  mineral,  and  *et  at  ml  a  rab  evpcctatiun  irhich  baa  eo«l  an  innaOM 
expenditure  In  time  and  money.  All  thettorhableconl-iennKof  (beeew- 
Uy  are  conflnrd  to  the  CnrboniftToua  fbrmatloB,  and  none  bare  eTcr  bM 
known  to  occur  in  the  rock*  preTionily  dcanibrd." 

lie  then  prne*  on  to  draeribe  the  coBglomerale  which  b  foond  Is  flM( 
In  OatEaruuzMa  County,  New  York,  end  «onn^«  of  a  roixlnrr  of 
eand  and  whilo  qnarli  pebblea,  varying  fl«ni  thv  *it«  of  a  pinVbrad 
diameter  of  two  iarhcB,  nnd  are  genemlly  oblong  or  a  lUtieocd  via; 
Only  rix  mi1«  «oulh  of  lb«  Kt*  Tork  Stnt«  line,  on  a  liigb  ridge  of  lin* 
bMween  die  Alleghany  Hirer  and  tho  Oonniatnngo  Crock,  a  beil  or  (Ml 
Ilea  upon  tbe  conglomerate,  which  latter  extend*  ilmier  iKirlhward  bta 
New  York,  ila  broken  ontlScra  appearing  for  10  or  10  mltct  north  c^lkt 
Stale  line. 

Thla  conglomcrali'  form>  tbe  margin  nnd  Imniedlalely  underlyi^  Ktk 
of  tbe  ci>al-nit»iire«.  Trncinj:  It  weelward  lo  Ohio,  Indiana.  Iltinafa,  aal 
Kenttjcfcy,  nnd  aoulbwanl  Ihmngh  Pennaylvanla.  Mar}'lnni1,  and  Vliyteto. 
we  find  It  bold)  the  aamo  rclalloD  to  the  rocka  of  Kcw  York  and  lo  Ibt 
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on 


I  Ohio  the  hh»aKe  of  the  OU  Bed  8mlM«ae  brintri  it  ilirtcti;  in 
;  iritb  the  CbeniKiis  graup. 

h«ao  &rta,~  mj*  tbe  hMmd  profcwor,  ■•  «m  of  ih«  U^hcM  iaitnat, 
Ml  rconomk  Had  actcntiftc  Tietr,  for,  nnoe  tba  extent  iJf  Uie  ro<i> 
i*  «a  well  mwkMl  kad  videl;  kuuwB,  it  m&ir  b  all  pUcM  be 
I  iadlCaUng  ibr  jitmiaitT  of  nMl." 
fInaU,  <«o.  ihc  hud,  bUck  mud  af  the  Hamilton  polod  baa 
into  ftir  coal,  u  ProC  Lntri;  tella  lU,  "  ia  th*  ttppit  tMVf  ol 
and  Schajikill,  and  Ln  manj  oiher  plkoca  Baen  lm*«  ipoit 
TM  in  foot,  in  digging  rala!;  Into  this  Mack  ulalc  fi>T  ooftl. 
I  wtll  knowB  mhtn  ttauan)  aod  Kaaon  bare  »iiiik  logotbor  in 


iin;;  to  Cook'a  geolofpcal  report  of  New  J«n>ty,  conl  liu  been 
lUicNcn,-  i{«dSaadMoi>euf  tliat  State  in  msuu  Avm  an  vigtilh  to 
I  thtek  (n  Mvcnl  plaMik    l^non^'b  )ia>  been  »c«i  to  inilu<^  p«r- 
Ik  for  it,     OccaaloBal  laytrra  of  tlii?  rock  hnvc  heca  found  tlut 
irk-colorod  and  bitomtriotip,  from  tbc  prmmcc  of  vt^fctablo  matter 
to  ntake  tbo  tfaal;  rock  give  oS  cambmtiblu  g$4i  when  heated. 
kppcHwicea  have  derurcd  muij.    The  fouU  pUntH  foiuid  uridtnt- 
gto  ordetH  bi^hcr  tliui  ihoM  of  tfao  CarUmiferoua  mgv,  aad  tli« 
are  IImm  of  i^r-brrathing  aiiimala,  probably  gf  tho 

I  TtUmIo  or  HcA  Sondttone  formation  contain!  the  bituminoua  coiil- 

Itichmoad,  Virftinia.  and  Deep  Klver,  North  Cnrolina;   but  in 

)cn«;  only  lltia  aeiuna  have  boon  found.     Some  buriii};bM  been 

I  teareb  for  coitl,  but  vtibout  aucccH.    Tho  country  occupied  by 

aMion  la  ao  cleoml  up  and  the  oppnrtunitici  for  tliomugb  Gxplo- 

lat  it*  rock*  ore  no  itood,  and  m  nuini-ruua,  that  wc  cannot  nnir  hop* 

1  anj  taluable  coikl-bcits  in  it. 

Ite  or  browu  coid  is  found  In  the  pliuter  oinya  of  Neir  Jcnsf. 

'  wood  having  the  nppcnrancc  of  coal  nro  very  common.    Tbii 

Lwood  or  lignite  i>  combuiliblc,  but  tia*  not  luually  been  found  Id 

Dt  qnotttity  to  be  of  ranch  importance.      Senma  of  it  have  bren 

I  inch««,  anil  in  odd  locality  even  four  feet  thick.    All  thcalteniptii 

■  Ihia  coo]  hnvo  bcm  nbnnrlnnrd,  iti  might  have  b«en  Hnlicijmted 

I  aciguniolcd  with  mining  opcratlona  and  the  peculiar  chantctcr 

Ifbel  obtained. 

I  aune  dcccflUve  appuarurceit  af  coal  hsve  been  ub«rTc»l  in  Cnnnda, 
I  told  In  thdr  Qoolo^-ical  Iteport.  In  the  luw«r  part  of  the  Uiwpt 
an  or  namiltoo  grotip  In  Cana<l»,  i«  a  wdl-ddbied  aum  of  coa), 
lauboaiGsou*  (faalc,  tnnuiurtiig  logtfihcr  tbrve  Inchea.  A  torrMtUI 
on  prevailed  throughottt  the  whole  trric*,  yot  In  no  other  part  of 
of  7,000  (eet  waa  Ibere  obacrrcd  a  distinct  mam  of  coal. 
IH|«  Upper  Devonian  unta,  in  tba  St«te  ot  New  York,  noatain.  In 
■MMrr,  thin  ■nuna  of  cod  wIlMt  sn  of  BO  MOnomic  iinp-irlaaco. 
1m  UKk  ibiln  04*  tit*  Pon^(«  toA  Cbeaong  group,  In  aoDMi  locnUtlei^ 
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contnla  w>  mnch  organic  lunlttrr  m  U>  tak«  Arc  An<1  bum  nitli  bi 
wblcit  Ibo  color  l»  chaDgci]  i«  a  lidck-rcd.    TliiR  U  olwrrvi^l  in  ib« 
of  the  tH-BC-li,  wliicb  has  DTidctitlj  bcvti  mil^L'cli.-d  to  fin,  anil  it  U 
I^  tbo  Indinnii  to  hvro  continued  bumiiig  for  tooie  time. 

Tlicre  M  not  ■  Slate  in  tbe  Union  in  nliirh  lb«  Uamilton  tbtt*  it 
In  which  Urg«  mat  bavo  not  b*«n  ospcitded  in  fooUab  MKrcbcs 
cimI,  m  boa  bcra  lororal  tlmn  tiotlcDd  In  lb)«  voIuoml 

From  Kiifcliind  oni]  othrr  c^antrim  wc  have  Ihc  fame  »tnrj  of  tli« 
of  mivDPT  and  UtMir  in  the  foolinh  allcnij>t  to  find  coal  in  tlic  oldrr 
Hagb  Miili-t  tdU  u*:  "Thu  time  and  money  i>quand«re<I  in  Gnal  Bci 
ftlooe,  In  warchiiig  fur  coal  la  tiiatrtnta  where  tfaa  weU-iaformed 
could  hav«  at  oQcu  pranounc«d  tbe  Bearob  hopelCM,  would  tuui:l 
thu  cflTpr  Iha  expense  at  which  gvologleal  iv*vitrc1)  hiu  been 
thronghMit  the  world.  Tlicr*  ore  tm  diMricit  io  Brit^  oocupwd 
KCmuUrr  dcponili  in  wliich,  ut  nae  tini«  or  iinntbor,  thr  !itl(^in)>l  h« 
betn  nndt'.  It  hiu  also  bcFn  tbe  nocuiiHi  of  enonnuiu  ei|Kn<liiai«  tslki 
aouth  of  Knglanil  omons  lli«  n«wer  forauttiunB  wbut«  tbe  cml,  if  it  U 
occurs  (for  w?  occaaloriMlly  meet  with  wide  gap*  In  Iha  acale),  iMUl  W 
buried  at  nn  ut)nppr«ac-Jiahl?  depth.  But  in  all  ihrao  batanOM  llun  M 
itnngly-rfanractrriif  d  )ny>aji«  of  fooHlii,  n  hich.  likr  lh«  lanilniark*  at  Ik 
lUTigitor.  or  Ihv  Imdiofcii  of  hia  quadrant,  calnblivh  lh«  UVc  piao  ti 
formation  to  vililch  ilu-j  bcloun.  Like  thi-  iKtichM  of  K-nthrr,  nf 
and  of  b1u«.  whtdi  mark  tbe  line  nttoclied  to  the  deq»-«ca  Icnti,  ILffi 
Ibc  Tarion«  deaths  nl  irliicb  wc  ■niTe," 

ThiiR  much  apnc^  bua  beun  giTtn  to  tbia  anbjcct  la  (be  hope  IbitwW 
mdcr  of  them)  pngm  ma,v  be  thereby  apami  the  dlan|ii¥itiiiiiicBl  anil  \m 
atlondinjc  fruilkaa  rlTorta  to  find  coal  in  rock*  wlltfe  idrnri'  aud  ripiri- 
mont  have  pnircd  llinc  it  doc«  not  e-xint.  In  innnr  coara  lh«  waniiiiit  'lU 
be  ualioodsd.farihouMndB  will  b-nin  nothing  but  in  tbocxpoRaitmrhMltf 
thdf  own  experience.  Tbe  moat  coally  tae-rific^it  are  ulwnya  Oilfawl  l«  it* 
Also  god*.  Thoan  to  ignorance  and  folly  far  aurpoaa  aUlliatbancnr 
boon  mode  to  acienco. 


^ii 


DL 
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bajriag  and  Mlling  of  c<mI  do  not  Ailht  fVoia  lbs  traffic  ht 

coar»<>  cummodilf.    The  trmi  coal-imdc,  Iinn-FTtr,  i«  here  nstd 

rvtrndcd  kiwc,  u  includinjc  all  t)ic  bruiclits  of  bunncm  con- 

b  tbc  produdng,  ibc  tmntportstioii),  and  tlie  icUinf;  <>f  couL 

ipaniM,  M  wdl  n*  iudlTtduftlB,  who  hiiT«  engaged  io  tliU  btuintw, 

iBMueoorfU.    It  U,  therefor*,  qullo  ImporUnt  to  know  bow 

I  bavo  aiuoecdsd,    A  correct  knowlodpro  of  tlio  tnio  prlnciplfs 

any  broncfa  of  butincM  U  indixpinMblr,  and  io  none  u  it  moro 

Ihix. 

ii-nU  wbich  («n«1itu1c  a  raliikble  coal  propcrtr,  and  nue- 
tmdr,  may  bo  bricHy  Hummed  up  In  a  goud  qualily  of  coal, 
it  qnantilj,  ch«apnu«>  iukI  regularity  uf  production,  clitapno* 
ieBcr  of  iraiiHpuTtation,  a  good  market,  aufficleat  capital,  and 
igcmeDt.  Hfto  are  nloe  cfiiiiliiinns  nhtcb  lie  at  llio  foundAtkHi 
l-tradc ;  all  of  them  nrr  ^luriiiial  to  vucccm.  but  lomo  of  theta 
Id  W  undcnrtood  rdativcly.  Lvt  an  examine  Ihctn  in  dHnil : 
il  may  be  of  a  good  qustitj*,  commcrcitdly,  in  UiMiouri  or  Illinois, 
ianooebvtterto  be  bad.oTwberelteobeapnMaprotecIa  it  from 
an  bom  belter  and  more  expensive  coal,  nhllc  It  would  not  bo 
ling  la  PcnoBjlraiiia.  Tlie  good  nr  raluable  qunlllf  of  coal,  too, 
Mt  tbe  IMC*  to  nhirb  it  ia  applicable.  For  rxampir,  one  tliat 
nlj  for  domealic  or  houiu-hold  uh;,  or  for  making  g^i*,  must  be 
beflp  diatance  a'  «  cooeiderftblo  population  vhich  nreds  il,  and 
It  U  only  meftil  for  mnaalaclvTlng  pnrpoata  fa  only  valuable  In  n 
Bring  counlr}',  or  nitliln  a  rhcnpdUlancc  of  11.  In  errr;  pi>lat 
qnatitj  of  ibe  nial  ii  a  l^ndaniental  condition,  ami  aolliiog 
.penaale  for  the  wnni  of  it.  In  America  eepcciatly,  pti>ptu 
foci  that  can  be  lind  :  a  low  pri<v  weight  but  lillle  n|[aliirt 
,  and  no  pradent  tmui  nhimlil  uliempt  Io  vofk  a  mine  of  |mir 
in  competition  nitliafullimpply  of  nKoml  i)uallty,  nllb- 
totell  Ilia  coin  moil  it  y  at  even  n  loner  rnle  Itinn  il*  rrtallva 
to  rvquLro.  ThU  !«  eftpecially  true  of  donusilr  eo«),  m 
■niTtcul  Sicof  aaihroclte  nbervTer  il  can  puaiibly  bo  Iwil, 
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mai  of  coals  •dapted  to  *]>KiiLt  lues,  aucli  aa  OambtvUad  and 
antl  ilie  f[a»«ael*  of  Wateni  Peaatjlvanla.  The  growth  of  tbe 
dt«  trnilo  to  19,000,000  toaa  nUliin  fifty  ^carf,  It  hsTing  amir  ttonliW 
In  aoiouQt  for  each  i>r  the  U*t  Icn  yenn,  U  chkllv  owinji  to  it*  extdbct 
quality.  It  is  tnio  it*  ricinity  to  tbe  MoboMd  inarkd  nlluriltn];  aboailal 
and  cheap  tmuportatioa,  and  the  ch«apiua>  of  i(a  projuclloa,  were  giM 
•drantagea,  but  baekof  ull  iImmi  waa  the  istTiDnic  volacof  the  flic),  ubiib 
liu  oruatcd  for  It  a  market  at  oreiy  hMith,  aad  made  It  tbe  baait  ui 
cxoaior  of  BMoy  of  oar  groat  manofacturiog  interaala. 

So,  too,  the  iiTowlb  of  the  Cumberland  coal-trade  to  nnriy  S.OOO.tCt 
tont,  aitualod  t*  the  region  ia,  ao  &r  inland,  300  milea  bj  railriMd  bas 
Bdltimore,  and  191  nulM  bj  oanal  ftom  AlexaodrU,  and  nit  of  it  caingd 
to  tid»'WAtur,  ia  a  ooaapicuous  eiaiaptu  of  what  can  be  dune  witli  coil  tt 
B  good  qiiaUty.  The  BlnwbuT);,  Jtclntyre,  and  Towanda  eoat-irad«,  whid 
wM  1,403.S»1  ton*  lo  1072,  lold  wbnUy  ia  the  Stoto  of  Mow  Yark  nnaf 
tbe  nudson  Ritr-,  and  in  Uir  Wettom  State*,  aad  aofae  of  It  Ssdbf  III 
way  to  the  Rocky  MoiintiuDJi, but  oliielly  used  in  the  interior  for  •toam.fei 
roU[ii|«-iiull«,  and  blackimilliioK,  ii  an  inrUaco  of  the  valao  of  partieilif 
4iiaUtie*  lb  ooal,  which,  until  the  growth  of  EDanubcturiug  and  Die  bm(4 
Maam  called  for  them,  wer«  of  UltU  or  no  valoo. 

It  would  be  a  very  iiutructiT*  loMOO  to  tboao  who  arc  capable  of 
tauftht  wiiduin  by  the  history  of  the  put,  t«  look  over  tho  ropoila 
multitude  nt  coal-oompaitles  which  hare  at  rArions  tiiaca  bern 
and  to  aee  tlw  large  fortunu  wbicli  bare  been  apeat  in  laoat  of  oarenl* 
fcgtona  In  opening  mlaaa,  building  canali  and  railroads,  and  othtr  pn^ 
ntlona  fbr  an  axtenura  eoal-trade  which  never  was  oblaiued.  WUIa  ia 
la  Ttrj  eaiy  to  fail  fram  tho  wont  of  any  of  tbe  condlUooa  abore  auud, 
as  well  ax  from  aomc  other  aiu«c«,  ret  it  will  l>c  rttj  often  feaail  thai  ihi 
want  of  coul  equal  in  quality  to  the  beat  oflcretl  ia  Um  market  hu  bas 
a  wry  fruitful  csD«e  of  failure. 

'i.  Tlic  siilflciinit  qiinntlty  above  meutiooMl  <l('paid!>  on  Iba  ei]i(afr 
turv!  of  capital  required  to  derolop  tho  coal  and  pla<>e  it  in  mailcct^aBA 
as  the  coslof  openinic  the  minea,  of  building  railroads,  aad  similar  ciRD» 
atances,  which  will  readily  suggest  thenisdvci  to  ercry  one. 

8.  The  cheapneai  of  mining  (and  the  eame  remurk  appllot  to  tiat» 
portatioD)  depends  not  on  tb«  actual  ot  aorainal  sum  paid,  hut  oa 
price  recelred  ibr  the  coal  as  compared  with  ita  co^t,  and  the 
lareatad,  and  the  cost  of  livin;^  generally.  Wages  whicli  n<Mdil  be  nt; 
high  now,  would  haro  been  ch«ap  during  tho  lato  war,  wb«B  coal  l«o^bl 
a  good  price  la  the  produetloa  of  coal  ftorn  the  mlac  lh«rc  an,  sAff 
thA  mine  is  opened,  four  Important  ilenia  of  oKpcsioo,  tbe  catting  or 
of  the  coal,  getting  It  out  of  tho  miuca,  locludinf  fareaMng  and  di 
it  ready  for  uie.  keqMSg  tho  miaw  secure  and  free  from  irsler,  and 
plying  them  with  fivsb  air.  The  Itnt  two  are  obriona  to  erary  m>i  : 
thott!  who  are  unaoqnaintcd  <rllh  minM  hare  no  propor  Idea  of  bow  mucfa 
it  eofW  u>  keep  I  h«  mber's  feet  Or?,  and  to  supply  hlra  tritb  nlr  to  braatW 
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rns  ooKDinoxs  or  Entoans  ur  the  coal-tb^dr      «si 

4.  ImgnUrity  of  prodncttoa  ha*  Ixcb  m  nitaont  to  th«M  wbo  hmv» 
,  lirofu  loufc  Rlrikcft,  n«  \t  \ttj  obviotm,  Mpcciallf  to  all  opimUira  ia 

kutbraciie  iiimI,  tlint  it  irouli)  be  >mi>niper  to  dtvdl  U  tuogtli  ou  *a  poiofiil 

5.  Tntn^pfffntiM. — CoAl  wliich,  Arom  )t«  locoUon,  b  wltliotil  aaj  taat- 
ktt  1b  it<t  ricitilty,  mid  wlttiout  any  lUMUia  of  IroosporUtioii  to  a  tUslant 
morkn,  U  i>f  no  prc«nit  ootunKfclal  t«1ii«  ;  aad,  for  oar  porpotcs,  inn,v  ho 
allowed  to  poM  n»  •  put  of  the  great  rtock  of  fuel  laid  arid*  for  poKority, 
OoT  own  nharc  U  that  whidi  raa  be  brouttht  within  reach  of  the  contnimcr. 
Ia  rcpud  to  thpK|io(-M  of  Irnnijiortulion,  it  itiould  be  noticed  ttint,  in 
tndc^  dtttancM  mu*t  b«  computuil  by  doUan,  uul  not  by  niilc*.  From 
BodUo,  New  Yoric,  to  ClikaBo,  Ittinoid,  the  dlitaoou  h]  th«  Uku*  U  mure 
tbaji  a  lhoiMan<l  mlUs.  But  aulhracltv  and  BIoMburg  coal  ar«  th«r«  or- 
riod  b;  tona  of  ihotiuada  of  toiu,  for  fifty  cent*  per  ton ;  Bom«tiinc«  for 
forty,  nad  it  hat  aeldom  etut  over  one  dollar  prwiotts  to  the  yoar  ISTSk 
On  Ilie  other  hand,  coal  wm  for  many  yean  mhippcd  from  cnnal-boata 
Into  rjilroBd-cnri  ul  Cnjufpi  BriJjje,  uuJ  (cut  to  Auburn,  New  York,  by 
nil,  adi9tuiii.-i.-('f  i-leveti  ii)!lc«.{itacoMof  eijthty-flTeccDti  pu  ton.  Tlicrc- 
fon,  commercially,  tlime  two  placM  aro  farther  apart  than  BuQalo  and 
Chicago,  nbrrc,  Koognpbically,  the  diBtaiico  It  one  liundrod  timci  M 
great.  Sioiilar  inManoca  may  be  aoca  ia  the  cose  of  cheap  water  traofpor- 
UtioD  on  the  Kri«,  the  Raritaa,  and  other  large  canal*,  and  in  coaaiwiM 
freights  by  vtmela,  a*  compared  n-ith  railroad  chnrge*.  The  InDger  (he 
diatanco  by  (he  tame  mode  of  cnrriage,  the  cbcaper  U  the  cost  jicr  mitv,  na 
Ibm  time  ia  loit  iit  tli«  i-oJ  of  the  roote  tti  ■  giTtn  time.  In  loadiBj;  and 
diuborgjng.  GrutMuu  nUtrotda  aad  looks  on  oanala  ar»alao  tnvnlved 
la  lii«  qimllon  «f  time  occnplecl,  and  labor  to  be  porfbrmad ;  an<l  luioihcr 
point  ia,  wh«tli<er  or  not  the  trMuportor  has  o  n^ra-frni^t,  TIki  ca>t  of 
Uh  railroad  or  canal,  on  which  coat  dividend*  luuxt  Ik  paid,  ia  ioralTcd 
in  t\xp  qumion  of  the  proper  onirt  of  trannpirtatiun.  Conipelttion  amon^ 
tnuuporter*,  in  the  ab*vn('c  of  combinutiunx, n.<duc<.-i  pricii;  but  a  monop- 
nly  of  iraiuporiation  b  not  necotaarily  attended  with  high  ralet,  if  tho 
tmwpotleT  b  goremed  by  eabrged  aad  «amp(*h(aialvo  riowi  of  buiii- 
oeM,  and  aims  ni  u  largo  tonnage,  which,  at  low  mtc*.  1«  better  for  him 
tban  It  uualler  toonajtc  at  a  higher  rate.  Tlio  multiplication  of  roads  or 
■moaea  to  market  ia  not  neceviarily  an  advanta|(«.  a(,by(Uridins  nni'iDS 
Mventl  tho  woirk  whldt  oould  lutre  been  done  cheaper  by  one,  the  coM  ot 
dtobg  It  bacinallylnenaHd  by  the  employment  of  an  aaiHaeimry  aniaiuit 
ot  labor,  niai^hlnery,  and  capital,  all  of  which  uu«t,  in  the  em).  Ik-  paiil  for 
hi  aouM  wny  out  of  the  procceda  of  the  coal.  The  regularity  of  the  puppiy 
of  fri^fjfat  for  Ironiportation  throunhrut  the  year  la  nn  ItnporUiDt  conidd- 
cration;  a*,  oibcrwiac,  the  ltan«portcr  mual  be  Mmpenaatcd  in  hii  clurgei 
for  tlie  time  hit  lobor  and  the  faciUtic*  be  ha»  prorided  are  not  employed. 

0.  A  nfjfltim*t  of  traiuportalion  li  not  (be  least  of  the  many  bu|]or- 
tont  reqnireneniB  of  thb  Inde.  NutbinR  b  more  oommon  than  for  con- 
puUea  and  indlrldaab,  embarking  la  (hia  precatiout  bualaeea,  to  be  ni> 
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iDvd  by  tli«  want  ttt  svilkimt  traniportaiiua  tlono,  wlieti  nil  the  atb«r 
conditiotiH  are  fulBlled.  Onr  couDirj-  U  Urg«,  our  ciul(itnm  >rr  Cxim)  «l 
tliatatici-s  uf  liuixlrritfi,  and  MiRiMlnm  thoiuaada  of  nik*,  Bn4l  Mir  t«il 
tuuM  be  takrn  to  tlirni.  TbMc  rxcrtxivr  i]ttl«M«  lo  ulicre  Ihi-  nwl  bt> 
tMCKMumodisoiK  of  (he  moit  imjiortKnl  H«tn«nta  b  Ibv  LiuIbpm.  ![•*■ 
ever  (iKngjouniaT  be  in  otbcr  rt*p«cU,  if  jou  urcvriit;  in  lnui*port>titB 
ji>u  ncT«r  can  mcwod.  Scarc^lf  an;  otber  utkir  which  t*  lnui«parM  k 
•a  Imr;  nccordlBg  to  Its  vaino ;  Ibe  prolll«  on  tadi  tnn,  at  bot,  irc  kd 
ubbII  :  nod  jwi  tiiiisl,  thrivforc,  Imto  aiuplo  mcaae  of  trnnsportatian,  U>  in 
,VDUT  urdcn  wlicncvtr  Ihn  dc-mnoi)  ma;  arise,  or  yon  will  make  do  mMtrj. 

T.  f%r  marhrt  for  oonl  ma;  Iw  f«id  to  be  ^od,  »lt(^  It  ubM-rbt  d  ( 
good  profit  all  tbat  ii  jtrodncrd ;  or.  in  other  word*.  i)i<-t<-  fboiilil  b*  t 
dcniKod  for  a  >ulfici<tit  iiuaniiiy,  and  at  a  nmunentivR  prirr.  Mujt 
mine  Una  licm  opcnrd,  TBilronitit  and  (?&iutla  built,  and  the  |in>pr>r(i>n  Ii»t 
only  dbt-'ovored,  n-lieii  tliey  have  corrttrt  ilielr  coal  lata  the  maiket,  ihK  tl 
noa  not  wonteil.  Tli«  flnt  l/clilgli  coal  arat  to  Pbitodetphlu,  In  )1ie5M( 
1908,  iH-lng  eniwidwcd  worthl«ui,  wii»  broken  up,  and  used  nn  tli«  Mr- 
walk* ;  and  nticn  Chnrlea  Min«r  lent  hia  lirM  ark>>0«d  nf  |ho  Mlri-  ftxl  H 
mnrkri  in  IBU.  whti^h  <i)iit  him  $14  per  Ion,  tbo  expnimeni  wm  ahuoglli 
nniirofitablo.  Thiii,  in  a  Icm  enuggerated  funii.  hnx  been  tlin  n 
of  aliiKwt  vT«ry  pioneer  In  th«  coal  bDrineM.  tiometiines,  (b«  Mllinf! 
of  Ihc  RrHl  nhiprorniD  hiU'  been  obl<g«^  to  lell  the  cualunKm  wrhat  ibacMl 
was,  an  well  an  to  inf>iruct  ihein  how  to  bum  it.  Aa  a  rale,  tlw  mrl;  cnI- 
mincm  were  nnfonunate,  or  Kore  obliged  to  wait  tot  yenra  until  a  nurbl 
woa  ermled,  and  a  ilemnnd  uprimx  up  for  tlirir  prndnctioa.  On  ihr  otlis 
hand,  if  a  lietnand  rxi*t,  the  market  nuT  W  fully  RUppU«<d  by  othcra  wfat 
coiiaider  that  the  trade  wbirh  they  ha*r  hiiill  up  bekings  to  tbont, 
from  an  t'lCMtive  production,  a  eompi-iition  immedintctly  ar 
reduew  tlic  i>rie«  beloir  a  p*yflig  rate.  Co*ii|>eiition  for  the  oiafket  b 
aaotber  source  of  the  ntln  which  has  often  atiendrO  lite  ooal-tmde,  lUi 
is  an  cxcrcdingljr  important  Innscb  of  this  sulijeci.  There  an  two  petals 
to  it :  nhat  ia  now  done  to  prcreat  compelllloa,  anil  what  It  Is  right  t* 
do.  Imnng  a  proper  rcfcanl  to  tlie  right*  of  the  public.  It  la  oAttt  mU, 
tbat  pncvf  aliouUI  only  be  repjUlcd  l>r  Ihe  inn-  of  nipply  and  dnuand; 
but  etpcrlcDcvshowH  that  Iliey  are*I«i%influeiH^e<t  byothiT(.-onaldc»li«ist 
for  Fxnnipic,  liie  weukneM  and  folly  of  the  seller.  AgBinat  iheae  he  Hi- 
dearora  to  guard  himself,  by  combinations  vltb  tlww  of  tbe  aane  tnlk, 
in  one  form  or  anotlMT. 

As  human  nature  Ik  cvcrnrhen)  thosam*,  wo  Snd  that  in  GDg1aBd,sl 
a  rtrj  early  period,  to  prevent  the  rtiiBona  oompetition  amosfc  Ibeat 
engaged  In  soiling  coal,  an  uKmetation  nf  the  eool  nperatom,  calleil  tk* 
'■limitation  of  the  rtad."  wan  formed  In  ITTl,  and  coetlnmd  till  IHU.ta 
ordrr  to  refpilnlr  tlio  (junntity  of  ci>al  prodneeO.  ao  that  a  reman rfallny 
prio!  could  he  procnn-d.  Aneibcr  pnri  of  the  system  was  die  buying  &p 
of  oonl-landa  or  Ibe  pririlege  of  iiiinlng  Ibe  ooal.  and  paying  an  waaui 
royally,  allhongb  no  eeal  ia  miM<d,  In  ord«t  to  prerent  the  nark«t  Inm 
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bolnK  dononltied  b?  ti«w  nperoton  through  llirir  aDxkty  to  sdl  tlictr 
coal. 

In  thi«  ci>antr7  Iho  «iun«  purpow!  u  more  clEMliMlly  iccomplUlMxl,  bf 
Iho  conaoUdkUoQ  of  the  cual-liuuauu  tn  ibu  bnada  of  a  feir  lurgc  coio- 
p«aic*  iBOorpoirated  by  U<r,  with  puwcr  to  lioltl  targe  bodUn  of  coal- laud, 
to  mine  nnd  null,  and  in  mm*  cawM  to  buy  kad  deal  In  coal,  lo  build  tail- 
KMds  and  traoapuit  coal  to  market  WbEIc,  in  tfac  dbuicta  itImvo  ■  large 
BOmbn  of  iadivldiub  arr  Bitniiij;  and  aelling  oani,  nothing  U  mcb  but  * 
Ruooonion  of  Sulum,  and  frequent  long  mtftodcn»  of  biujni'M.  on  tha 
other  bud,  Ihete  Urge  oofporatimu  art  nccaHful.  anil  tliu  aytricl* 
wbim  ili«ir  operadow  tn ooadnclcd  an  highly  prMperoim.  TliuuaimiU 
of  iiiduaijoiu  penoM  Sod  «ooMant  employmoot.  In  a  lhou»iiiid  <Uf- 
tirrol  mcatloBi^  all  fonndcd  on  tb«  coat-trad«.  The  {tcncrnl  rcinlie  arc 
obrloudj  iKBedcinI  to  the  public  interott.  Indiriduah  may  rom- 
plala  that  they  are  dcprirvd  of  tlidr  natnral  righla,  la  bvinc  pmctically 
naablv  ta  mlni^  thuir  eoal,  wmd  It  to  mark«t,  and  aell  it  »»  thu7  think 
proper,  uid  tluil  thi-y  araobllgttl  to  Mil  their  coal  to  the  large  oompa* 
ni«H.  lint  Ihon-plyu,  "Touharo  the  right  to  build  a  railmad  to  New  York 
or  ett^whcrc.  and  ena  procure  the  urac  corpomte  rif^lito  for  youraflf  u 
ttwM  cotnpanin  cnjciy." 

TImm  aaiociatioiia  of  buliviilaal*  have  n  right  to  the  «icltiftir«  ei^oy- 
■aent  nf  the  fruita  of  tlieir  own  imiled  cn|Hta1,  mhcthn  expended  in  a 

t-miiie  or  a  railroad.     In  this  cmuitry.  a  lufflcient  »nm  of  money  caa> 

tothanriM  he  obtained,  to  derelop  on  a  proper  *cale  our  gr«»t  eoal- 
,  traoapurt  Ibe  ooal  thoM  long  dietance*  to  market,  and  ftimiih  the 
atnoiint  of  mecamiy  working  capital.  In  one  of  out  finett  coal. 
Aet<l^  that  of  Schuylkill  County,  the  nysteni  of  harlag  the  transirartntion 
tn  the  hand*  of  a  company,  und  the  coal  all  mined  by  ladlriduula  and 
flreM,  pTdroiI  an  niter  failure,  and  nppearancca  indicate  that,  before  long, 
•II  the  bmndiee  of  the  boalncm  will  be  conducted  hy  a  ain^le  company, 
which  now  oma  03,809  acrM  In  the  firvt  and  aecond  coal-field*. 

Th"  prevraling  of  injariom  coinpvtillon  i*  tuA  here  itatrd  M  tbc  ob- 
ject in  Tiew  in  tlic  forming  of  Ihe  targe  coal  cmnpaniee  referred  to,  but 
only  a*  one  of  tbe  inci'tent*  attending  tl>cni.  And  now  the  quertioa 
■rites,  How  do  tliey  affect  the  public  intcmits  I  Are  we  building  up  dan- 
geroaa  and  opptomire  monoiN>tlea,  which  may  ok  their  power  by  eioclnig 
M  oxtraraKanlly  high  price  for  th<ir  eoal  I 

It  would  br  iiK-li-H  to  •liK-UM  tbli  qaettion,  it  b  too  lat«.  These  com- 
paniea  hnvE  bceouM  one  of  our  MUUldied  Inatltntiona ;  the  advaulage* 
Uie;  oflfere.1  for  ihe  deeclopmcot  of  the  material  latcreata  of  the  coualt^ 
W«r»  bclicTfd  to  ootweigh  any  danger  from  •  monopoly  in  aathrscilc,  »- 
pecially  a«  it  i»  intpuasiblu  that  any  mich  moaopol;  can  also  tie  oblaiiwd 
of  our  boundloaa  Ooldn  of  biluminous  roal. 

But  what  hu  been  tbe  practical  working  of  Ihe  ayMon  1 

As  a  gwneral  rule,  there  b  nothing  *o  iweful.  that  Is  fttmidted  ao  cbeap> 
ly  in  AiMila,  sa  coaL    Whet*  Ibo  nnthradte  trade  li  in  the  hondii  of 
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Urge  coiupuii«B,  u  in  New  Yurie  Ciiy,  SyraeuM,  BochMter,  Mtd  BdUa, 
C4m1  isntalleil  at  aoMly  the  nlKilewIo  piicoi,afld  the  floctuatiiNuhi  priiM 
U«  iMl  than  uDdar  llio  oooipMillan  ifatam,  whaic  lh«  dealcc  muat  imIod- 
aitj  hioMclf  for  acTcni  1i>«m»,  itb<ci  coal  U  run  down  bclovr  a  jujinc  t«U, 
bj  oxomirg  price*  irlira  ui  opportunitj  oScn^  Th«  tnu)  u(  mru»  ilua 
bujv  hk  jcu'i  ntook  of  cool  at  the  lowMt  rate,  twd  tb«  iHwr,  nhrt  matt 
Iw]'  in  (mailer  quastittiv,  must  pa;  for  tbu  ouul  of  ibeLr  wtnliliisr  udgb- 
bore.  Tbo  large  coal  compaalef  are  conftdent  la  tbo  lUtngtb  of  tlidr 
powtion,  tbclr  Intcroels  art  identical  with  tbuec  of  tlidr  eiutoma*,  ar,  ll 
a  large  contiuiapdoa,  tlu?  ckd  malio  large  cxptedittirM  to  cbaa|>ea  He 
ptoductMn,  tnui»portatloit,  and  ewllinfE  expctien,  n&d  can  aod  tlu  nH 
eluaper  thnn  if  tliu  burinut  wore  mora  dirided. 

8.  G^rit^.—Thv  expmditurv  of  cojiiiol  tvquitcd  In  (ho  ooal-butifiM 
la  Miomumf,  and  for  Ibc  rl«ks  run,  and  amtniot  of  l»old  eBtnptiu  exhllr 
itcd  in  ojwning  mlnf^i,  huildiag  rai]roa<la,  cimnlt,  dockn,  end  a  tbuiiMb) 
otlieT  vray«,  tbi«  grcitt  tradu  lini  received  lew  reward  in  ihie  countij  iba 
any  otber  bnuicb  of  bunuwea.  Of  oourac,  moi  bave  made  maavj  id  hf- 
ing  and  ««lllDg  ooal,  as  Ihoy  liave  In  lumber,  cotloD,  grain,  or  Mocks. 

Ko  rcfvroQce  it  )ier«  made  lo  coal  a*  an  article  of  IrajBc,  bat  oal;  M IH 
ule  br  tbc  prDdiK^M.  An  n  general  nilo,  the  fint  atock  or  the  orifU 
capilul  vxpiiidcd  by  firm*  or  coal  campuiict  haa  bcra  lolally  k«U  Mti 
only  «omc  fortunate  lucci-wur,  who  hna  ]>uTcba«cil  llic  propctt;  at  *  t» 
UoD  of  itH  origicnl  cott,  bn*  made  dividend:!.  The  liiitMry  of  Ibe  onV 
trade  of  Schuylkill  County,  Pennajrlvniiie,  with  ita  niinictvus  Ihiltmi 
fturing  tbe  laai  forty  yfU«,  would  prove  the  alxivc  lo  be  but  a  (ttUt  tad 
iudtqaM«  statement  of  faeii.  Eren  tnort  of  the  large,  nntl  now  wnktj 
corporation*  eognfied  in  minit^ti  transpnrtinjZ.  or  tolling  cnid.  bive  ffM 
through  aca«on»  uf  dUEculty  Tergiagon  tiiuikrupic)',  and,  nliile  tbto» 
putiM  bare  aarrlTcd  and  retiiend  their  fbrtiuwe,  naay  unfbrtDnat*  tMtr 
boldeta  hare  lott  heavily  In  Uioie  I&frceimefita.  Thb  bu  Immd  ctfeflr 
owing  to  the  want  of  tiufSei>rnt  capital.  Tbe  building  up  of  tlic  penal 
coal-imdc  hiM  been  a  work  nf  time,  nnd,  heaidre,  the  Imiuimm  ia  of  *  wJ 
oonipUcnted  nnil  exten«Te  character.  From  tbu  lint  expIorattoD  eft 
tncl  of  luud  in  M-arch  of  cool,  down  to  tbe  rrceiTlng  of  Ibe  moocf  lit- 
Ing  from  Ite  aalo  to  the  ronmimer,  U  a  lung  account,  containing  ntnncnai 
Itemo,  «t«Ty  one  of  them  being  n  ehnrge  of  money  ex|Miulr*l  in  Utp 
tiimo.  The  credit  side  in  but  n  Hnglc  ilcm.  arrived  at  nfirr  a  liwj;  tim, 
Uirotigh  the  eucceMful  working  of  a  rtey  complicated  and  cxtmisve  MiiH 
of  mncbinva,  each  of  which  must  act  with  the  greatett  precUM^tfl 
fid\utv  in  tbe  reenlt. 

9.  Tbia  brlngi  at  to  oonslder  tbe  ninth  and  )ut  divirioo  of  thi*  m^ 
ject.  Kot  only  arc  many  undertakings  of  lUt  kind  begun  ttaobrij 
preiunturely,  or  without  xufRricnt  cnpiial,  Imt  they  are  ttotnelimM  tttj 
budly  innnngcd.  Perwiitii  engaged  in  ('tbcr  kind*  of  buabice*  ore  tltncC' 
by  tbe  idea  of  digging  untold  iv«itlih  ont  of  the  ground,  and  rathlyh- 
vctt  their  money,  without  the  eliglitcU  knonledge  of  a  kiiiifle  bnoeh' 
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«1-buEiD««L  It*  aiTAjf^-iE:  h  jvriijis  vV«f,i(\",  ;,•  n»«i  <s)nitl1>i 
nt  of  their  dnties.  sz-i  i^.-ijiii'ti  .f  ^(»rT.;:f;^.  .v  »>.»  ».iqi;irv  ihoit 
ioD  at  the  e.\pen«  c-f  thiir  (=jC;_TYrs,  bj  vvim'j  c\|y^ial^!^t^  Tho 
iTemiDin^npeniiiiDf  of  ili3»,>=:rT,  ;y.f  i:7iri:  r»i;i\v»ii*  i«T\*hu^ 
pcnditurc  of  milluini.  or  eren  ib«  nitTv-as^iV  l>niE<t)  >>f  thU  iiDiHir 
ide,  cannot  be  properij  ci,>cda«i«i  bj  u-.i::  :oT«lli  !)rni'ritnl  .ifovt-ry 
the  arts,  fciences,  profes^ioiu.  »r.J  pUR-uiu  hn.>hi\l,  or  niiliout 
to  their  aid  those  who  are  qutitfiAl.  The  mcfv  jthxnit-ol  nrrr*- 
t  above  enaiDerated  are  not  more  necessarr  Ih»n  th'Vh'  of  «  i»i>t«l 
tetlectual  kind,  good  maaa^meiit.  eduoatiun.  the  nifrmuiry  Uli'iiia 
linesa,  knowledge  of  its  detaiK  oijK-riitiCf.  and  skiU,  (-oiiililiied 
iduBtry,  energy,  and  integrity.  It  has  Iw-on  often  ni^iteil  Ihnt  liidi- 
I  can  manage  the  coal-busiceda  better  than  eor}K<rnti('iiit.  No  ili>ii1>l 
Tidual  may  be  able  to  economize  in  n  liiiitti'tl  tiii»liu<H!>  within  lilit 
anight  better  than  officers  working  for  Baliirii-s  iiHiiHlly  do.  Hut 
dom  that  individnals  posaessing  the  ncccniATy'  cniillal  hnvn  iilw) 
iaeSB  qualificationa  and  experience  above  doscrilx'd,  iind  iin'  wIIIIiik 
;  themselvea  cloBel;  to  buginras.  It  would  Ihi  Kajiiifi  t<iii  iiiiirh  In 
hat  corporations  always  Riiccccd  in  getting  the  right  iiinn  In  ili<> 
lace,  but  when  they  do  not  it  ia  their  own  fault,  im  Ihi-y  Unv«  tliii 
inity  to  select  agcnta  fitted  for  every  duty,  and  thi'  Munri'ii»  of  Moiim 
I  is  no  doubt  owing  to  their  securing  to  their  servii'o  tlici  t>««it  nblll- 
each  particular  branch  of  their  l>UHinc«i. 

,  unprofitable  as  it  is  sometimes  lo  the  producer,  tin'  public  urn  nl- 
nefited  by  coal-mining.  Without  following  it  out  in  itN  tiiori'  ri-- 
arings,  its  more  imme<liate  rraatta  are  the  diiitrihiitioii  Mfiiorig  llin 
for  labor  and  provisionB,  of  an  amount  of  iimnfry  ('(|iinl  In  tlin  cimI 
ag  and  ttanaporting  the  coal  to  market,  thus  afliciiiiK  itm  i/FWt»\ 
tty  of  the  conntry.  The  formation  "f  a  l«ime  rrmrki-l.  t',r  nil  Mi«'. 
I  of  the  cotmtrv,  the  employment  of  niimrr'iuii  trail •-irti'-ri,  nn-r^ 
brmeis.  and  all  their  lainilica,  and  lb';  gni'-ral  imf>r"i"'»i'nl  'it 
■ufTonnding  conotrr  in  valae  and  pri'pTty,  i*  Ihf;  r<^ull.  TUr. 
ite  coal  sloiK  minoi  in  1^2  did  n'>t  lyM  b;M  thari  %Vi'^lltWi 
time  it  was  deliren^  t/i  :h':  '-r.xU.tiifn.  All  '>f  ll.ji  tii/iiii^j  ia 
lit  of  prodTcdre  iffdsjtry.  hk]  th*t  unni  wm  vld"!  t'.  ihr.  •'^al'li 
Kople.  Bat  it  wrmlA  >«  hnjrt«»irJft  ti  'Iw.ril*  II.*  rnxt.  tt'in,\^it 
Tta  who,  dinsettj  and  TxAirtf^'.j.  xt*.  ;r>l*tA"l  t/,  tf.»  g_i»**.  ii.i*i 
only  for  th*  ^nwihrai.  'am  'Jw.  tt;  j^f-tMATu*  '4  i.P-  t'^i'f  t'lti. 
,  and  ib^':Ux, 

wmctiiEia  THe&i  V.  p»is  v.^^r.,»r  '.-a  »  ,v.i»-'.v^..ja.  i:'-  -.Vi>,-w 
*  the  fci-^ytwr  "rtifii  ».-•  >.r*r, '..'.-:  'a  ■i-.f.-w  ;,■-,-»  v.a.-. .  .a.-;  ,-/,-» 
■re  thi*  ifteinmaocPBi  rv.-,:^.\x  '-'■  '*•  »;&•«•>-';  '■'■  ■■  '.fi*"  */,  ttt. 
K^  i»  tk*  'Uat'^^tR. 


THE  COMBUSTION  OF  OOAL. 

Om  task  Is  not  (Iniifacd  when  oar  oonl  i«  diMOVcmd  Ln  th«  pviti, 
miaMl,  curicd  to  marlMt,  ind  sold.  The  «uoccm  of  the  InuuncM  dtyMli 
on  its  tntrfiislc  tbIuo,  sod  proper  applic-jtion  for  lh<i  uncrul  pmrpcM  tf 
lift.  TlitTo  Id  scnrocly  nax  ihtag  thitt  in  *o  luucli  traitod  u  fud,  snil  lba> 
Is  no  twttrr  CcM  for  itcituitUla  dUuovery  and  moohasioal  Unproresiioil  Iba 
in  till!  couibiuliuu  •>f  coaL  It  would  bo  taldag  a  vvrj  nnrrow  vt«w  at  (k 
sul^t  to  Mipiiow  tliat  it  la  to  thu  inlcrcst'of  tbe  produocre  of  onsl  iW 
It  ^ould  he  wiut«d,  for  rxprricnco  lias  proT«t  ll»t  vrtry  imprvnwat 
irhlcli  lias  aided  is  rronomiuiift  fud,  utd  Ihu*  adding  to  tho  poiM 
ml  ralue  of  coal,  bfw  incxsosed  the  coosamplion,  luid  tlnio  hmefiloi  ib* 
prodoour  u  well  ns  the  couobim*.  Tbc  improvrmciit*  mndc  bj  Jim* 
Walt  increwiHt  Ilin  powi^r  of  the  stenm-mKine  MTPOtr-liTr  per  w>t  sHk 
tho  mn«  nmount  of  fuel.  Thia  brought  tlw  tnfpnu*  intu  tainv  gentnl  m 
and.  inilcnd  of  ItostRin^.  It  iucreoacd  th«  denuud  6x  coal  a  hundrfd'Ati. 
So,  loo.  the  application  of  the  bot-bla'dt  to  faninna,  En  18S0,  nsd  (tt) 
other  Improve tiK'nt  tending  to  cheapen  the  produclion  of  monvftetvm  b; 
^rlng  a  largo  portioD  of  the  Aid,  Iwve  so  Imnttd  Ibe  rarioo*  kioib  it 
luanuroctciritif;  buMnran  tlist,  instead  of  sarinf;  it.  Ihct  hmn  inntU^ 
ted  loan  iocr^riM-'d  dcmimd  for  coal,  which  in  the  food  sad  lifeof  indnli;. 
*  la  almoat  crcry  importiuit  kind  of  msQufactnrc,  hcut  is  one  of  A* 
principal  agents  empl<i,ved,  so  that  tbe  oost  of  fuel.  In, many  noses, 
mines  the  cost  of  production.  BTtrr;  other  mode  of  olitsiabig  po«a  W 
proTcd  to  be  more  co»tly  than  the  use  of  sicsm  from  the  oombusttM  (t 
Oflnl,  and  the  hiprov^mi'nt  of  the  methoil^of  burning  It.  so  u  to  obtsls 
jorrcitter  dcKtw  of  powi-r  from  th«  tat]  used,  1%  therefore^  one  of  lit* 
impottoat  sumecU  which  can  engage  th«  attrition  nod  occupy  the  cnngt* 
of  anionuElMitarlngand  eomowrcial  people,  li  can  easily  tie  inade«Tld<> 
that  there  Is  .\ot  an  opportunity  for  introducing  more  economical  nwlbo^ 
of  consuming  fuel,  and  thu  man  trlio  Bhnll  mtvl  it  will  ccrtsinlj 
the  gratltnde  of  every  consumer  snd  producer  of  oo«L  The  hisiary 
Improvemeatniibawsllint  niany  of  them  bare  bMn  made  by  those  of) 
fercnt  osllingl  frotn  (hose  they  havo  Improved.  Perhaps  sook  eoi^  ■ 
has  nerer  burst  «oal  on  a  largo  scale,  may  drtt  •««  the  my  of  t 
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rectijig  our  vicioof  method* — bU  mind  being  fret;  from  ihn  donditloB  of 
cnoneou*  boliita.  At  lltU  i>t  n  scieiitillo  Hubjnct,  the  writer  will  not  in* 
dnlf^e  in  maj  cruilc  and  deliaire  gpecuUlioiu  of  hi*  own.  Tbu  fullowinf; 
jirindplM  art.  cootpllvd  from  the  latcM  scicnlillc  wurlca  on  ibu  mibj^ct, 
wUcb  be  hw  iiMTcly  (1ig>8lcil  aod  unutgod  ;  and  llio;  wiU  be  found  to  be 
•npportod  b;  the  bc«t  authoritica : 

Tbc  important  nrtiUcial  toamt  of  li<*t  witb  vbicb  w«  an  eoaoentd, 
the  comlnuiitim  of  coal,  it,  like  nunj  otiicn,  a  chemical  comhiaation.  It 
Kill  {lliiairaic  it  to  refer  to  animal  heat,  vibich  ia  bIko  of  cbcmtca]  origin. 
The  ckrIxMi  aad  hydrogen  of  our  food  are  placed  in  the  jiniMinc«  of  tlw 
atnotphcrie  ozf gen  In  our  tiing».  in  the  aciof  mplratlon,  and  ihnackcm- 
I«s1  CO  III  1)1  iiat  ions  arc  f^fcctcMi  iu  niir  blood,  altendfid  wiili  tfau  dliieiigai^ 
lannt  of  bent  Animal  heat  u  th>u  gr-nr.mtcd  bj  alow  combuslioo,  tbrougli 
tbo  pronea  of  breaibing.  Wc  ianpiru  oxygen,  and  exhale  carbonic  add 
and  rnjMir,  and  the  corporal  maM  oodcrgocs  a  comnpondinf;  diminntton 
for  nch  dtrfinite  <iuaotitj'  of  carlmo  and  hydrogen  tliat  \t%yt*  tliu  iNidjr. 
Thi»  luM  ia  replaced  by  the  rircpiiiin  of  food.  If  ibo  pi-non  perfofnui 
•utM  labor,  the  coimimplion  of  oxyg«Q  and  tbo  reduction  in  neight  are 
more  Mn«bh<.  .Part  of  the  oxygen  in  (pent  in  the  pmduciion  of  the  labor 
or  nicchaniunl  rifcct,  and  n  port  only  in  tlie  productioo  nf  uiitnol  beat,  al- 
ibougli  ibe  latter  ia,  no  doubt,  auginenlcd  through  the  accelerated  brralb- 
iDg  and  inor«  miMd  ]xiUati<in. 

TA#  hiraiit^  t^f  nu/  being,  as  nlr«ady  Rtatud.  atrictlj  a  rhcmical  pro- 

ecM,  tlic  priceiplM  of  tliat  adence  must  be  applied  to  it.    Coabimtinn,  in 

Ibia  Bcnae,  is  Ibecbeinicul  union  of  the  con)fau»tlblo  with  oxygtta,  attended 

will)  ibe  evolution  of  iicat.     VThea  cxini  in  nnnlyMd,  It  la  found  to  consist 

of  nrlalB  elements — Kucb  at  carbon  and  bjilrogco— which,  fi>r  hontl&g 

purpuani,  are  its  only  ralaablc  conatitncnt*.    It  alao  contnins  others  nhicb 

an  of  no  value,  and  iVora  irliicb  no  ingenuity  eon  generate  Ileal,  sucb  on 

mrtby  matttr  whidi  rumiuDa  in  the  furin  ofoiilieA,  or  uuid  and  cinr,  which 

liirm  dinker,  etc.    No  beat  can  be  developed  fiont  cool  without  oxygen, 

Vhicb  must  be  furnished  from  the  atmoupbere.    A  dtd&lte  quantity  of 

niygm  muKl  l>c  fundshod  for  a  dcSnllo  quantity  of  hydfogeD,  also  a  defi* 

tite  qnantitt  of  oxygen  for  a  fixed  quantjtyof  carbon,  or  the  proper  cfaem* 

ieil  cotubination  will  Dot  tnke  place    Here,  thon,  are  tlircc  domeuU  for 

tb*  iiroduction  of  heat ;  two  of  them,  the  carbon  and  hydrogen,  eost 

■Beacy,  while  Nature  freely  fumislini  the  oxygen  everywhere ;  yot,  strange 

to  My.  (here  iaacarcrly  a  coal-lire  where  a  large  portion  of  the  tivo  eipca- 

nVe  •ietnenti  are  nut  wasted  fur  the  want  of  a  aufllcient  supply  of  tbu 

Ihini,  which  costs  nothing.     In  recent  limes,  great  iuproveueula  h«Ta 

bm  inadu  in  the  lamp,  by  the  proper  admlMloo  of  air,  thus  producing 

biijiroved  i;ombutfioB.    The  ramo  thing  should  bo  done  for  the  store  and 

fUrance,  fur  tbo  same  clionical  and  tnerhanical  princlpks  apply.     When 

(te  «(r«ft  of  n  store  or  ftinwjn  is  rloiKtl,  or  When  tbo  fire  h  coTvnd  with 

iaIii's  or  fine  coal,  1<i  ate  a  commim  i-xpr«««on,  tbc  fire  is  Mid  to  bo 

vnutltuei].    L'nfurtunolely,  nearly  ercry  lire  ia  more  or  loss  tinoUMSt«&,wa 
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ftr  H  citilmng  the  fiid  b  cancenMxl,  \>y  >B  iasullidrot  Mpply  of  aif. 
obould  bf,  lint,  dbtlnctly  umlcratMKl  Hint  ndtlHir  I'oHinD  Mr  bfi 
Is  bi  itftlf  combiutibkt :  but  lUni  ilidr  roiabuMlon  b  Ucir  clii 
cnl  tuiioi!  ntlh  osjgoD,  naii  tbnt,  to  utilixo  tlirvn  ralitolilD  inaicriik 
miwt  l)o  properly  brou){bt  togcth«r,  >ni1  in  rxurtly  tlH>  pnigicT  i>m| 
For  rxamjilc,  conl.cuntaiitingcarlion  *ad  hydrogvn,  ia  l)if<>iin  tulo 
liylit  Iron  nlort  in  n  f;>it-U<iu*e,  and  MbjMtcd  to  t)i<  iMit  of  n  Hit 
BCDili ;  but  Dcitber  tbo  birdrogcn  nor  oDmb  t*  coaMuned,  tnau  ifac 
of  tk«  MOfmry  oi;g«D — llt«y  arv  ntercl;  Mparnttd  ;  the  eatlion  b  (Hb 
iraid  rcoiOTcd  from  llko  retort  Id  tbc  rorm  of  ookt^  wbthi  tbo  gm 
piUMcd  into  the  rooeivcr.  and  in  nftrmard  cnninimed  bj  eondslBlac  vUl 
llio  anyum  of  llir  attiuioplM-rr  in  tbc  Kiut-lHimcT. 

Tlie  pruivui  of  burainjt  cool  tnny  bv  (intt  bridly  mad  fCimnUj 
Millwd  thuH:  Before  mbI  cim  bvconHuiuiil  it  muatbe  d«Y)mjio«M]Jtulfl 
It  is  iu  itie  g]i*>bou>c.  Jfattirc  first  proceeds  to  bbhIjiw  It,  aflcr  it  Is  llinn 
DO  tbo  fln,  I17  •opariiting  the  liydftgcn  whkli  tt  coouliu  thrni  lli«  duIuk 
The  by<ln>ja:<^.  Iinrln^  a  nniDgn  affinity  for  oicygGB  than  earboa  Hm,  latum 
(bmrti,  luitirprc,  MiryiagioKOcMbonirilhil.iuidialitsI  lonsiiMnlla* 
gaaeou*  Btute  by  uniting,  at  a  jmpcr  temperature,  with  '  "lUM 

)»f  oxygen,  and  forming  water,  nliicb  paww  oCTaa  lU]  >  ■■•** 

from  tli«  cliliiin*y.  The  earbon,  or  coke;  linviuf;  waiiid  iw  tiira,  ii  ali^ 
word  consiuned  in  a  solid  Mate,  by  ntan  effectian  n  chttulral  nnkn  «<l 
oxygen,  and  torvalng  caTboiiie-«c!d  gns,  ubtcb  puaca  off  in  the  Baiut  ng. 
to  bamlag  coal,  wlilch  cootains  liyilrogen  and  nrimn,  thm,  the  tibjiO  b 
Iwaltaiiied  is  to  cooTirt  th«  fonn«r  into  water  or  tleani,  and  llu>  latW 
isto  cubonic-acid  ga« ;  nnd,  to  effect  thnm  piirpoM*,  n  very    ■  -Mt] 

of  air  ix  required,  inaainuch  a>  the  atnwuphcrc  ii  Iotk*^'}  '  l>  ti* 

trc^o),  four-fiftSm  of  it*  roluroc  conuxliuK  of  lliis  other  mnicrrni  sliirb 
b  a  binderancf  (Or  our  purpoae.  Ity  weight,  tbo  proporiloos  p{  ibt  *!' 
Biospberic  atr  am  |f  of  nitrogen.  whll«  only  VV  of  t^  "Oigiil  it  di5S*' 
or.  77  ptT  cent,  of  ntlrogcoi.  and  28  per  coot,  nf  oxypnx.  We  "^ 
tliOTcfore,  Aimith  flr*  culnc  fert  of  oir  to  get  one  cubic  fool  i>f  Mjjwi 
or,  ljy  irnigbt,  Ail  ponndu  of  !>ir  to  gM  8  pountU  of  osyifni.  Ikfii!<»  thl* 
llie  nitrogen  in  the  air  cmlranvM-o  Uie  ounlact  of  ibe  i>i:ygiii  *iili  I** 
coiobumiWu  niittc-r,  nnd  it  ako  'appropriatM  a  part  of  Ihn  brat  ci«l*« 
by  tli«  eh<«iical  comb! nation. 

It  ahould  alw  Iw  iindcreWnd  that  If  Ibe  wpply  of  oxyg«i  i»  i*"* 
avat  tbc  wrong  giu  i«  formed,  which,  at  it  i*  a  combinnlion  with  a  Iw 
qiinnlity  of  oiygca,  iluvelopa  leM  htMt,  and  ounMqncDtly  n  grtal  <ri^' 
of  the  beating  powRr  of  the  fiiel  cdkuc*;  and.  fuiilier,  tliat  neilhnoT 
g«nand  hydrogen,  nor  oxygen  nnd  carboB.  uniio  readily  or  fii  inna.»" 
that  COM  aBOp«aflre  would  be  the  lieiil,  but  only  by  aloins,  or  parti*  1^ 
partiele,  Tbey  require  lim«  to  unile  If  brought  together  In  Urge  qW***" 
tits.  Oxygpu  is  Dot  tbc  nipporler  of  cOBilmsllon,  w  it  often  ui<l.  f'^  * 
jet  of  oxrgwi  can  bo  burned  In  s  vcmcI  of  hydrog«fi,  oo  well  a*  by dKH* 
Id  a  Y«MeI  of  oxygon,    Oxjgai  is  the  grvnt  dotlroyur  or  tnnarora^'' 
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mnltcr,  and  U  ki-git  in  cUi^-M  hy  ibv  nilrogm,  trom  wwltng  away  too  np- 
itlly  M  tile  tntntnno.'s  witli  which  it  combiao.  By  tlie  union  of  puro 
oi;Rcn  Roa  ami  hfilmtien.  platiauin  eaa  be  iaell«(l,  whtdi  nniiot  bo  domi 
bj  any  bloat  o(  oimoapberic  olr.  Bui  oxygon  gu  ta  dUBcult  ud  SXpOft- 
tln  to  iiinxiuructuro. 

A«  lbi»  It  Ml  extrontly  imporuot  subject,  IH  i»  a.giiin  cKucniM  cadi 
at  lliMv  ncTtmil  [imconn  wklcli  lakr  placid  in  burning  con],  in  thctr  or- 
ilcT,  nnd  mom  parUritUrly,  And  gien  (hn  prvfLu'  qaiiniitica  of  owfa  id- 
4|tnnMl  («  prndiiiT  piirfrct  cotnbtwtion,  gmiiting,  hnwurcr,  »(Hn«  unitnpoiv 
toBt  ilet«ili.  ThU  p«(ft«(  vombuftiion  inajr  be  dclin«d  to  b«  Ibc  ohnulcal 
coinUnntioii  ul  llio  hydroyMi  oiul carbon  in  tiM  ounliriih  tlie  tnrgnt  inoM> 
■re  uf  uxyuvo  with  which  It  !■  mpMUi!  <if  luiitiiiK. 

Wbcrii  frcih  c'fil  is  tbrairn  od  n  lire,  the  taupt-nituri?  drcn-sim,  nod  ir 
it  b  iiiidvr  u  If-iilcr  ilio  bteam  gnw  down,  becniuu  •  port  uf  ihr  )i«il  is  ab- 
Borbnl  In  volslilldog  or  gvn  oral  lug  Uui  gaa  firum  tbu  ooni,  Jtut  u,  fa  ihe 
giu-koiiM-,  a  6n  u  requimj  unijfr  tlic  it-luits,  to  wpnrato  the  gas  for  II- 
Inminnting  pnrpoac*  tram  tbo  cod.  Tills  is  a  ror;  cooling  prMiraa,  anil 
the  belli  m  abtoriird,  as  well  m  tliat  nptnded  in  dltpdllng  Hie  tiuilriitro 
in  Ute  tool,  maj  boMinudcrRlat  loat.  Tbo  aniountof  lofls  ftom  hjgroinoi- 
ric  iii»LitnreiaKi*min  (In- rhuj>ter  on  Illicobl,  page  4U.  Tlii-oompiim live- 
ly amull  bcdling  power  uf  tlic  hi|{tiIv-bitumiiKni*  conlii,  m  Hliawn  bj  JollD- 
kon'i  expi-rlmmts,  po^  IGO.  b  cliicdf  rufemblv  to  thcIiMi  of  h*at  in  rvolv- 
ng  tbu  piwa,  fur  ihdr  theoretical  h<'nting  power  i*  gn^tcr  ibnD  thn 
nl-bit<uDinons  or  anibracitw,  but  pnclically  it  is  cnnch  Inui.  A*  tbo 
hytlro^ra  gaa  la  M-paral«d.  atflwiepbatc  air  most  be  adiiiitiiil,  in  <ifder 
thai  It  tna.v  be  eoDroriod  Into  aquvom  vapor  or  >toam  by  thu  union  of  lh« 
fsypm  and  liydr»j[«n  gaa.  A«  you  Ixiy  your  coal  by  weight,  nnd  ynu 
know  lh<-  perrmbigc  of  hydrofcta  it  contain^  nv>  nin«t  now  Utam  ili«  pro- 
portiooi  by  Weight  of  oxyitrii,  nnd  bow  mucb  air  h  roquircd.  Tkcae  pro- 
poftion*,  chtiuUla  say,  ar«  oii«  of  hydrogen  to  eight  of  oxinm,  Ity  wdgbt; 
bnt,  as  oBly  /^  of  tiM  air  by  w(ri;;lit  is  oxygi-n,  wo  must  fumuli  SB 
IkOtinds.  Of  478}  ciibk  feH,  uf  air  fur  every  pound  of  hydn>K<^' 

Srxi,  the  mrbou  niiist  tambino  with  uxyt^-n,  «»  as  to  furm  carbooio- 
Htld  gM.  anti  ib<:M  loqit  be,  by  wvlght,  In  the  pro]iurii«a  uf  «ix  of  car- 
boD  vapor  to  iditMii  of  oxygon;  and  tbo  rolutne  of  alino>]iliefi«  air 
irhlch  contains  t«l  poun<U  of  oxyj^tn  bi  eatiioslod  at  000  cable  f«ct  at  or- 
dinary tern |>enii tire,  or  IW  cubic  f«t|  fnr  wwh  pooad  of  coal. 

A»  th«  hydro;; i-n  loparates  frora  thn  coiil,  bownror,  it  carriM  with  It  » 
IKirlLon  of  the  i-arbnn.  iu  Ibu  prujiiirlion  of  on«-foRrth  of  a  pound  of  fay- 
Irngcn  to  thr««-f'>urths  of  a  jxmud  <if  oarbon,  forming  a  fput-  eiilted  car- 
bun-fi'-'t  hydni^'it,  orrry  jxiund  of  wbicb  rcquirea  18  pottiKlf,  or  930( 
i-ublc  r>-'  t,  of  air.  TliU  carbon  Is  Uboratol  when  the  hydrogen  and  oxygon 
Ibrw  atvnin.  nnd  anitM  witli  oxygen,  If  It  be  ]Mri-Mml.  and  fonn*  unrbooic 
■cJd  or  carbonic  oxi^Ie.  accordinir  to  the  quimtlty  of  oxygon;  or,  if  then 

no  oxygen,  ttic  carUm  paima  olT  ns  Kiui>kii.  Smoke  is  not  gna,  but  un- 
MuomKl  nrboD  laixed  with  m  carried  by  itcam. 
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Tbc  tflUni  nTknalyiifs  ot  conb  g«Dorallf  glre  Ui«  pmcntoite  or 
mnilrr  ituy  i^nntaio,  nlildi  lacludos  mit  only  Iba  bjdmgOL.  bat 
ONtiiin  amount  of  oiygm,  iittrogMi,  nBtcr,  otc,  Bat  wii  ran;  fupptMi 
a  good  qoallty  of  bttumlooua  cool  conluu  Ave  jirr  ccuU  of  bytlJrai 
dgbly  |HT  MTDt.  of  orboB.  In  •  Ion  uf  vosi,  the  IDI>  poaailB  uf  bjiln^ftra 
win  carry  off  iJOO  pou»d«  of  th«  cirUm,  and  niAki^  400  pnand*,  tif  10,l)(l) 
cubic  firet,  «f  nrbarcttcd  bydrofttn,  aod  miiiirv  7,200  {loundii,  itr  U^TN 
cubic  feet,  of  ktmofpberk  uir.  Thu  reaiahiiii([  1,900  putrnd*  of  corbn 
rvtiuin:  n,4C(t  jioamlt,  or  103,000  cubic  Cm,  of  nlr;  or  in  fdund  nonlKn 
Ibo  ton  of  oool  requlra  nvurly  300,000  ttiblo  CM  of  ftUnoaplieric  air,  or  IM 
cubic  feet,  for  eacji  pouod  of  coal 

7jt(i  htatiny  pouw  i^  efat  may  bo  mcMured  by  thv  qnontlty  ot^jget 
wtth  wltirh  ii  combiocf,  and  not  by  tli«  qunniity  of  catboa  merd}.  ub 
oflcii  Ktid ;  and,  as  liydrn^im  comblnta  witb  throo  times  u  iniicJk  oiyiN 
••  rarlMH  dtm,  it  follnwn  ilint  Ibc  htating  power  of  iMtuminoui  coil  n*- 
twnioi;  bydni-„'cn  and  cnrbcin  i*  thconrtiojilly  niucb  gn^uti-r  tlun  lallB- 
rate,  wliidi  is  nearly  all  carbon.  W<^  rtfirr  buK  to  iliu  iutriiuic  hMli^ 
Talu«  of  the  ooal;  fbr.  In  iinwUcc,  such  nr«  thu  ilt'f«ciiv«  utctbudi  hMtt, 
and  ao  large  a  portion  of  tbc  ge»m  U  n  asied,  tlut  tlia  dJlIeraiM  la  Bt* 
common  mode  of  buroing  coal  te  uiucli  I«m  than  Ibdr  composition  InA- 
eateai  The  great  success  of  thoaoml'blttinilnou  coab  for  steam  pBt]HM 
may,  pcrbBp*,  Ik-  attrilxitcd  to  the  fnrt  that  thoy  cootaiji  bucIi  a  tDMbntt 
amount  of  hydr»gi'D  chat,  while  it  gircs  rapiditj'  and  iDlmiuly  U  Ikt 
GomboMioD,  yot  a  larger  portion  of  thi*  Imponnat  cnnMliit««t  on  ht 
ntiliatd  with  oar  impcrfbct  mctbuds,  and  there  b  loM  irnsic  i><  IbvfM* 
tliaii  in  the  DM  of  bitiiminotu  coals  coucaintng  a  larger  (|tuuitiiy. 

Kow  let  ui  inquire,  What  am  tlto  coDaequenco*  if  an  Inaiifflaw*  Wf- 
ply  of  oiTgfQ  14  fumidi«d  )    Tbu  hcutinf[  power  of  coal,  w  wa*  (idd  b^ 
fore,  d«]]Ciidd  on  the  quantity  of  oxy»^  with  which  it  will  ooiiibina  ttt 
CombuatliMi.    Now,  oxygen  will  c>onil>iau  with  carbon  of  hyilrofoi  In  cr- 
tain  Used  and  deHnllc  proportions,  and  no  oih«i«.    With  tartwB  il  ^ 
only  unite  in  two  proportions  In  a  Aunace  or  lire;  ft>ntiliig  carbuOic^" 
^aanheniliaftiraiahod  aa  beforo  menl  toned,  in  the  |>mportloaot  It"' 
oxyfccn  to  nix  of  carbon  by  weight,    If  tho  proportional  qniatUy  ** 
oiygeu  i>  in  the  tcairt  degree  Imi  tbaa  that,  another  i(u  ig  brnitd.  c«n°* 
carbonic  oxide,  vbirb  ciMwiinMaonly  half  the  quantity  of  o^- 
booic-ocid  gfts  rcqiiirui.    That  id,  carbonic  oxide  i»  fbriued  t  : 
in  tho  proportion  nf  dx  of  carbon  to  eight  of  usyi^cu ;  and  tartamio-i 
goa  in  that  of  mx  of  carbon  to  14  of  oxygen.    Uer«  Ifae  conaequaia^ 
evident,  Ibat  but  half  tho  heating  power  of  tbo  carbon  la  dev«i< 
uoIm*  tlie  whole  u  obtained.    You  get  the  half  or  the  wfaok.    Tbu 
DO  ioiemiedlato  proportion.    But  the  innniblc  carbonin-nxide  gas  la 
the  same  bulk  or  rolumo  a«  cArbonii^  ncid,  and  patan  olf  from  tlio  Hn 
a  fkiroaoe  tlirough  the  cbiumc.v,  protlucing  no  Iwtlcr  draft  ttian  eurlHMi 
add  gaa  would  haw  done,  glrhig  the  imphMioo  that  aQ  b«nt  hu  t 
extnwitcd  and  made  avaUalrie,  irhllc  nallj  the  fbel  la  waitod,  aa  inily 
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certain  parAmtt-^tt  emi;  wret  ■tLr.-^wt.  .-ics  .if  i3w  ■-,T>,i,-w.  t^w 
isbed  rfionifai  hixt  aiaDaBs:r%»i  '^n»i>!^3p«^>^*'■'^  ihM  ilw  >,v»  Wf 
Bg  pover.  sfa<e  CHt>.-a  »  b=r»«a  Ii.''  «riK-*x-  .Mi,;f,  »iw  nK-wpo*  A^^w 
tiimiie;  in  tlwi  fcnn.  ubi^t  usinsu  K>  <u  jvf  wc;.  Tluev  mvi,  itt 
two  disdnci  opaidMtf — :^f  ii  tajifiyiiif  c-x^ftK  :.-  iW  »,^^iJ  .'arUi« 
!g  on  the  gnte-bm.  and  iL«  wfats-  cif  fcpjttrisi;  ii  tii  ihr  cit*  ]p(4M«* 
in  Ihc  upper  put  (>f  xhi  fjUM.*:  and  iI:jsnl^a$  (\>n!v>)iit-ni'>n  <«■ 
rom  compeUing-  Uie  whole  soj^iIt  <:4  air  to  )tji^  thi\>uch  ihi-  uh' 
ad-  through  the  solid  nrK^i.  After  xhf  air  ha$  rnlrrvi)  ihr  lipp 
gh  the  grate,  and  impatted  its  oirgen  t.i  thf  citK'n  and  I".>r«ipil  i-*r- 
-»dd  gas,  this  gras  at  a  high  tcmpetaltuv  pasMs  on  Hp»  at>i  thI^^M):k 
orbing  coal,  and  takes  up  an  additional  quamiir  of  i-itrKin,  ri)u«l 
ut  it  had  before,  making  13  of  carbon  to  16  of  t>\yi^>n.  or  >-arl>bKlo 
;  instead  of  six  of  cubon  to  16  of  oxrpii,  or  raTl<o)ii<-  »iid.  lluia 
is  absorbed,  and  a  portion  of  the  earl<on  U  worm'  thai)  liwi.  Tito 
ion  kerosene,  or  argand  lamp  gires  more  light  than  a  oandlp,  Ih>> 
the  air  in  small  jeta  not  only  comes  in  mntm-t  wilh  il*  oxtorlor. 
i  alluwed  to  enter  the  middle  of  a  circular  wirk,  whrrrliy  n  iin<Hl- 
&ce  is  presented  to  the  air,  and  more  Bcccetibli'  jKiinln  »t'  i-oiitact 
led.  This,  then,  moat  be  done  in  a  fiimacc,  or  lire,  uiidrr  n  UilU'r; 
T  mnat  be  introduced  in  small  jets  into  the  body  of  giia  liimtodl- 
ibove  the  flre.  Thej  do  not  mix  readily,  and  tliry  niuKt  llirrpfiini 
night  together  in  as  small  quantities  or  jets  as  pocsihlc,  lA  tbx  Miir- 
i  the  flre,  BO  that  aa  many  atoms  as  possible  of  enrli  gain  urri'm  (il 
Jier,  The  whole  question  of  combustion  of  ftoaciius  1\ii'1h  lunia  uji- 
e  admission  and  mixture  of  air,  each  atom  of  whicli  muni  Join  Ita 
irtion  of  gas. 

combastioD,  it  seems  atmospheric  air  is,  in  nil  cnscH,  thi!  Iicnvlnnt 
limt.  To  conTcrt  the  hydrogen  gas  into  water,  iixyif''"  i*  ri'i|iilr(<d, 
ling  eight  times  as  mnch  as  the  bydrogon ;  and.  to  iinii'iirn  it,  niintM- 
;  air  is  required,  weighing  30  times  as  much  as  the  iiydnigi'ii.  'I'liU, 
1  be  noticed,  is  more  difficult  than  in  thn  caite  of  lln:  i:ar\i'm  ut  inkn, 
I  the  relative  proportions  are  less.  To  cmTcrt  IIji^  '^arlcni  iiilii  car- 
acid  requires  six  ponnde  of  carbon  Ui  10  of  oxyi^rn,  uii'l  tmlf  llint 
ily  of  oxygen  to  produce  carbonic  oxide.  Kv^ry  ciunum'-r  iii  i;iml 
i  andetstand  this,  not  as  a  curious  scicnttfjc  fui^t,  but  an  a  oeri'iua, 
icai  reality,  inTolting  dollars  and  cents.  Kor  iivi-ry  jK'iiri'l  'it  '■•m\ 
ay,yoa  must  famish  atmoepb  eric  air  in  the  pr'^ji'irtt'iUH  aUivi-  aliiti'd, 
iii^  to  its  constitQentfe.  Tiiat  this  quantii;  iiT  air  run  b«-  ifiif'«l<i'».(| 
g^  the  grate-buo,  and  tbrbofrli  ibe  tf>dj  'if  C/>1  iifiiih  tti'-Hi.  wr  im  i4, 
ice  perfect  combnnion.  is  a  pliiMol  itaiMimiiAHty:  ■'•  Aa  »• !],  '  •aj'S 
uns,  "might  too  eip«i  air  «',ui'l  yv*  tiiiii',it)i  ili",  l:r.yt  <.t  inn. 
0  bdng,  and  yet  cwtain  Jb*  c"'-'**»rt  'j'rtWJtv  ..(  i,i-_-/-u  im  ()«« 
atof  tife  in  fCTwal  p«Ki^'.~  IL*^'  '.*  tin  -J*-,!/.  i";.i''-Tf  <i.»»  i(*>, 
ling  of  the  largcat  meaKirt  'A  'jx:.  f-vi  vy  ut,/;.*  o-f  v^*  ']ri>t>4a 
irelj  en  the  intffdacows  'A -Oif.  iLz ':z.  f<''>Kr  -;  .xi.'.  '.y  mji  mmvxjv, 


Mi 


jkiTExoix  n*. 


ituunniM'li  ai  neither  uartionil  or  lijdrogcn  b  too],  bill  only  ti^t^r  ntilvi 

Willi  oxyKva  prudiiocB  IimI.    With  ilto  inulli|>1kll;  of  I'lmiBco,  buDn 

■tDTeo,  anil  olbcr  beallug  •|>i]iimitt  Id  iim^  ll  wuolil  1> 

to  giro  jiradip  Ibnin  or  itlmvotdiuia.    Kvrry  tiuii  nUi 

fancy  M  to  tkmo,     All  mr  can  do  is  to  lay  <h>ifB  goMiml  ruloa  ami  |n» 

clplo. 

After  nmuiging  Ibr  Itic  iinijior  admiwion  (if  a  oupply  nf  air  in  (uIBdai 
«)ilautUy  (o  proiluoe  purfi-it  coiubwitiim  of  thv  coal,  tbo  next  4|UMllia  !• 
bun  (o  i^ni-nto  Ibn  brgml  ainouDl  uf  beat,  ami  to  tnusnilt  nr  ajifily  ItM 
tbM  II  may  bo  atMorWI.  or  »o  n])]>li«<l  ai  to  prodoii;  ihc  lar^tMi  Tiiln* 
of  Bl«aiii,»r  other  heating  fSvc^.    For  thcw  p>ir|KiM-t>.  Ibe  nr«aof  lliPiriir' 
Wra  ahould  nut  he  loo  Inrgv,  and  mntf  at  all  lin)R6  \tr  ndl  aiiij  ui  ' 
txtrvKtl.     If  utK-nlioii  b  not  piud  to  prcicrviitg  n  Dnifonn  dcplli    i  -— 
an<l  tufficii'nt  body  i>f  fuel  on  tlu;  bam  when  lliu<-biirx«  i"  DuarlyubMaU^ 
fir  bvj^iu  to  bum  In  liulea,  the  nir  pawing  through  the  fuel  in  mMM^v 
Str«aMi4.  n  cuuliti};  effect  it  ]ffu4lKml  ll^uriou*  to  Ibe  geliaratlnn  iukI  nm> 
boiitiun  of  ili«  gawa.    11i«  dtaiabor  ]<an  »f  iIm>  rumaM  nt>" 
hv  occ>i|>le>l  by  tilt  gaMa,n»iulrM  roimi  for  tlnU  niplUlyiiiin 
and  miHt  not  Im  too  ftnAll.    It  Hbnuli]  uxit  be  tiitiply  for  ilin  coBtluiwUi 
gia  to  p***  IhmuKh  it,  but  u  cliaiubiT  in  wliidi  the  goM*  we  ||:>«-n>-ti- 
aqjonued,  and  brought  la  ooiitdint  witli  tbcoxysitn,  noil  thus  con 
ol&<otoil.    In  Dearly  all  fbraaera,  the  chamber  b  dimIo  too  n:ilrinr>i  >b>' 
too  shallilw,    Flame  will  not  paa*  ibrvRftli  •  snull  Hue  (Pavy-'i  aaJkty* 
lump  U  foim<li.-d  lya  this  princlpIcK  ao<)  uint,  thvrefbrc,  liav*  »  wSdMiA 
iliuuiioe  tn  run  h^foro  it  rrachea  (be  Hue,  to  ouhmbio  >Ii«  gwea. 

This  Is  an  itnpnrtani  nnd  aloioEt  unlvannl  mistake    Tlie  OMwtrorilnft 
of  JVinmcc  ur  botlcr  cbnmlicrs  so  sholtuir,  and  iMtiow,  npi>na»  to  hsC 
ariwn  from  lh<i  id«a  that  thn  n««rer  tbi:  body  to  be  liMlod  was  brongU  *< 
the  louroe  of  keut,  tito  greater  would  be  t1i«  (luantily  r«r«ivc(l.    Wtwa 
•  bar  of  irvn  b  to  be  bcatcd  In  a  forge  wllboul  rcf,-afd  to  ilu<  <|uaiiijt*  i»^ 
liral  u'a«t«l,  wh«n  lime  Is  ouirv  Imporlunt  thin  rual,  din^l  iiMitoct 
noL-eswry.     Iliit,  nlicn  you  doute  to  obluia  hII  lliit  lit-at  itint  eoB  bt  W^^ 
diiced  by  tltc  combnstion  of  nil  the  fuel,  a)i*oluic<M>atact  wlUi  dame 
be  nvoiiled.    ''This  can  bo  owily  prored."  Mys  Dr.  Cm,  "  by  f 
cap  enntoiomg  water  ofw  Ifao  llaiDeof  acnndle  u  little  ub(iroitsa|i«x. 
flame  conllnuw  its  l^ghtHetB  and  slw,  and  trill  i<i>nllnneb>kM'pllw 
btrfling.    Tlien  loirer  the  cii)i  Into  the  inldiUe  of  ibu  llame,  when  tlw 
dto  will  low  ill  lirl|;hinrw,  booonw  dull  and  smoky,  onmring  tbe  boiti 
of  the  «up  with  wxit,  and  the  ebnlliiinn  will  oooiic  fVolu  tlic  imprrfc^ 
oombiialioD."    The  daino  of  a  oamllti,  i>r  of  a  ciMl-fira,  isncily  on  ibe* 
l«riar  portion  of  th«  waeadlng  gat,  nlthouuh  it  looks  like  a  solid  bodj 
flaiu«.    AU  wtthlu  b  iincMiMuiwxl  gas  rltdng  in  ita  turn  iv  unite  wUh  tl» 
oxygen  iif  th«  air.    The  hMt  of  a  flame  dependji  on  ita  niiuH.    Tb<-  I* 
bodies  of  flame  in  yo<ir  fumnc«'  only  bum  on  the  iiutHldn.  *nil  lunai  lu' 
rfoiOf  for  all  iboir  part<  to  rricnivr  air.     II  lh«y  coiao  in  cmr     '  'I 

holler,  or  any  colder  body,  it  will  retrigorato  the  flqjne,  luiil  i 


n  bt  wg3 
llnewalt^ 


^. 


TDK  C«]II)C»tTIO\'  OP  COAL. 


033 


tiii  comlmHlton  of  tli«  fti<l  to  caMVtlal  to  lh«  nuxiiuuiu  pn>diKtii>ii  ot 
M. 

'  Tbo  Botlon.  thtittli«  puesof  cimU  m  CAnaumaUu  b;  toniin}-  !n  eoauct 
tit  a  body  of  glf<ti»(/  eeaU,  Is  Nltogclhcr  errnntain.  Omm  may  be  de- 
niKiMd.  Uit  cMinot  1)«  eamamt]  by  tatj  pomibin  dogrr^  of  boat.  Com- 
|itii>n  i(  tlirif  iininn  iriili  (i]iyK>^.  All  tlir  fiu  U  miiniifiu-tiiml  in  txvry 
^hnuK-  iu  a  hut  (i-lnrt,  but  cannot  pumiblr  Ixi  burnt  Iherr  until  it  bas 
;«iiit  l<>  tl»c  oxfgcn  of  tlic  air.  MocbaQiool  contriviuictu  I'ur  inlrnduring 
i  ci>m1  into  ibe  fir«  from  Ix-Jdw  will  aiiawtr  to  pmnvu  a  uniform  jtruunin: 
Iflicwu  in  a  builer,  bot  tbvj'  cannot  In  any  way  tncrMuv  tbe  buatii^ 
WcroftlwAieL 

I  Tbe  InUodtscttou  of  W  air  dom  not  iocrcoM)  tbe  ini«iulty  vl  er>robd»- 
n.  Is  ■  btait-nimacc,  cold  sir  rhills  Uio  hot  iron  bcfotv  the  oxygrn  Iim 
^t«d  witb  the  cvbiMi  of  the  roal.  Ko  mora  titiilii  of  bvni  nrc  I'volrcd, 
Bt  tbe  combiwtion  is  oaoltnnl  to  the  iiiori:  imnii'disle  ricTinity  (if  tbi; 
slm*.  IIcocc,  tbo  bot-blut  in  n  Mvinj;  nf  fui^l  in  tbnl  intitoiicc.  If^  bnw- 
vr,  tbv  uXT^^m  of  tbe  air  boi  Crt>t  unilvt  vritli  tli«  coal,  tb«  Ian  pern  tuic 
rodiicMl  would  be  tbe  nine  wlM^bvr  Ihe  air  Imd  been  hot  or  cold :  Jiul 
I  jKXtder  will  explode  us  well  whether  it  bv  hut  or  cold.  Air  lu  ibe 
HMia  iona  cnnnirt  incTOMwits  hitent  hntt.  Buddea,  heated  air  expands. 
U  oontdtm  uo  tiiorc  oxf^ifn  than  when  cold,  and  more  of  it  In  voluiiae 

rcqiiiri-d,  when  heated,  to  funiikh  a  K^t*ii  iiinntity  of  oxygcii.  Colt- 
bund  tx  licttt^r  ihnn  expanded  air,  TTufi  is  ont;  reason  why  a  Hre  burns 
tier  ua  a  cold  day — became  the  Mme  qiiantitT  coatain*  more  oxjgim. 

Cvmntniuj  nntl-e  ia  another  error.  Thpreeua  be  notiudi  tldnji.  Smiik^ 
i  be  prtiventcd  by  tJic  iffi)p«'  oilmiinioii  of  nir,  iiud  thus  pnxiwinK  j^ur- 
}  CMnbtution ;  Init.  when  amokc  U  ooeo  produced,  It  ean  Dev«t  be  burnt, 
BODTcrtcd  to  beating  purpoM-^  Siuoke  oirea  ilBexlAttocc  to  unburn  I 
tt<ir.  and,  like  <;arbonic  oxide,  U  the  prodnct  of  an  ini|ierrect  conibimllou. 
kt  Is  a  vefy  common  error  to  suppose,  as  tbe  lnexp«ri«ac#<l  are  apt  to 
ittiat  the  bent  is  nil  obtained  and  u«ed,  and  tbeto  Is  bi>  Iom  of  f\)el, 
j^ao  imokc  appear*  in  psu  from  Ihe  chimaey.  as  In  burning  coke  or 
^HJMte  com).  On  the  contrary,  erm  in  burning  coke,  or  wlM-n  bitaml- 
^Htal  has  Iwffl  burnt  down  to  a  clear,  r<Hl  6re,  or  in  buminifanlhraeite 
Hftbtcb  ia  nearly  all  carbon,  although  th«  combustion  on  tbe  jpnin 
\  appear  to  be  pctfect,  and  little  or  uo  red  Bnme  be  prodiK«fl,  and  no 
K«  whatever  maile.  liters  may  be  a  great  amount  of  useful  beat  Inat, 
•*ri  to  the  fomiatlon  of  carbnnlc  oxide,  or  carbarelted  hydrogen,  wliieh, 
wBdlng  a  Amb  aapply  of  air  at  Ibe  proper  place,  acceasarily  pHsee  off 

mt.    The  volnnic  of  Ramc  at  the  top  of  rolltng-niill  chbBnoys  in 

%il  by  tbMe  UAcocMim«d  ganc*  wbie.b  pact  up  the  cbimner,  not  ok  a 
of  flnniF.  Imt  juit  a*  the;  would  tliroufth  a  ;(a«-ptpc.  and  borst  into 
oa  rebelling  Iht  oxygen  of  the  air.  Carbonic-oxide  gas  Is  birlslUc, 
Porous,  iBAlelnM,  and  tlierfJbre  glrta  no  evidence  of  Us  pr(«en«(t,  in 
■xif  iMil  of  Ihechlmntiy.    It  might  b«  added  that  it  is  potwnoiu ;  in 

■igliMt  degree  bjnrfcua  to  lM«lth  If  allowed  to  cacape  in  small  qitu- 
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titiw  from  tb«  (Ire  In  a  dir«IIiiig,  Mad  foUl  to  lite  In  Iiirgc 
ahon  Utte  flame  oo  an  ooilmcitc  fin  i»  rarbonEc  oxide, 
ftrae  am  l«w  dongMroua  in  tii'u  rapcct.  NiiinrrotH  clntliB  from  cbucM 
llfM  in  cloM  room*,  or  from  BDlbrMilo  C0iit>fin<i  with  duupdi  la 
I  itove^jKH,  ore  cnasfd  by  this  <I«lc<«Tuia»  pa.  It  »  iiiotlofou,  ftad  tlimi 
ton  tbo  presence  of  a  little  Rulpbnr  in  tlie  coal  alone  aarca  to  ioiUcu 
it*  pmcuoe.  Hcadnclft*,  aiut  utbcr  iajuriea  to  health,  ore  of  Iitiiiir 
occnmncfl  from  thui  initiUotiB,  unwen,  imVnown  raiiac.  Tlirr  uv  tanif 
time*  emMicuiuly  utiribuieil  to  th«  dnmcM  of  the  aliiui*pbi:r«,  wlir 
diT  air  ia  not  itvuHouft.  uot  trveo  that  of  deaorta.  But  tiatftd  iron  haii 
I>Oir«r  to  abslnct  molsiurc  from  the  air.  TIm  air  bonmeft  hotlvr,  ImKm 
dmr.  Air  can  liold  more  water  aa  io*bibl«  vapor,  aa  it  ImMutira  bullarli 
Um  dimcl  ntio  of  it*  trmperntun:,  Init  the  unc  air  lii-Hir<l  nmtalM  tk 
Miui:  iBuisliin:  it  had  twforc.  The  injur;  to  hvaltli  t*  I'ruiii  inhnting  fi' 
■ODDua  gaan. 

Wli«TO  perfect  conilioslion  lakca  place  by  the  fire  being  fiirniibfil  vUl 
UiapfofKrquantllyofair,  tlicmrlllbeiuisootorsuiakeprvtluGviL  IG*^ 
It  will  bo  ob«nv«d  that  the  best  gW-eoaU  nahe  tho  tnonaoiolco.a*!)) 
at  Pittuhurg  nnd  Cinrinniul,  where  coala  arr  n«rd  contaiialog:  a  Uip 
amount  of  go*.  Tho  reason  of  tJils  ia,  brcauan  hjtlrogtn  hM  a  gntfff 
nlSnily  for  oiyfti-n  than  carbon  haa,  rci|uiring  three  timi->  ait  mutk  «f  It 
by  weight.  Tbu  liydrof^n,  tliercfi>re,  (tre«lily  niabe*  forrrnnl,  and  Kin 
OB  all  tlie  oxygen  that  i»  offered,  an*)  even  then  it  nftui  hna  sot  tvotfkf 
wblk  the  carbon,  beinft  dSaenfTOjcxl  fram  the  hydKif[«ii,  having  on  ihntif 
tlio  limited  supply  of  oxyg«s,  asmimM  ila  origUial.  black,  m>IIiI  *UMia 
thrown  out  aa  coke  with  the  aabeB,ttae  Blre  being  conslniitly  npplM  att 
more  bjdrog«o  in  ttvt\\  ooal,  or  part  of  it  beoonita  pglierulcnt,  and  ] 
off  a>  smoka  nnd  tool. 

If  too  mncb  air  ia  introduced,  amoko  la  alao  prtiilamL    Hwnli  i 
proper  tcmptmtiirc  rvi^uircd  in  tbe  gaa  whm  thv  air  t«  lotnxliieMl,  i 
wise  the  union  of  tbe  oxyjtcn  of  tlin  air  will  not  talcc  places  and  i 
Will  be  fonaed.    Tbu  (Inrk-ye-lloir  vapor,  ritdng  from  healed  ooti  t>h 
fVcati  ooal  la  put  on  a  fire,  however,  la  cauaed  by  aalpbiir,  or  AHhy  I 
piuitifa  ill  the  co:d.    Tlie  appearance  or  non-appeenace  of  vEaiUe  i 
ia,  therefore,  no  lr*t  of  tile  porfcrt  combuatlon  of  ooal.    Do  tbe  ivtt(nf]r< 
quite  a  large  volume  of  black  amokc  may  in<llcatfi  tlM  ]on  of  >  eonfar*- 
tlvel.v  Bmnll  quauHty  of  fuel.    Smoke  io  tinconinimod  earlion,  li  i>  tra* 
but,  aa  we  know  tliat  a  few  drop  of  iuk  will  blacken  many  K*Ucm< 
water,  >o  nucb  more  the  aieoni  or  wliitu  aqucon*  raptir,  nhioli  ui 
from  every  chimncv  bumhtg  coal  that  conlelin  an.v  bydmfien  ga*,  un  1 
earily  blackened  bra  very  una  1 1  quuatlty  of  carbon.    X  ton  of  bltuaiis'il' 
eonl  properly  burnt  producvalialf  a  lonofwaier,  irhieh  paaecRolfMiMtfl 
ou  euonnuus  volume,  which  n  very  Utile  cttrtmn  will  bUrkni  tntu  tioM- 

Id  the  Iteport  of  the  Itoyol  Comniwixi,  appuintrd  to  iix'^t^'  iii'  '^' 
mtbJtM:t  of  ooal  In  England,  it  ia  alnted  that  the  bigbeal  ] 

baa  been  mallted.  In  bumb^  coal,  la  l<«*  tlian  Obenjiiiu 
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t&ai  TtHae  of  coal,  and  this  without  counting  the  imparities  of  or- 
f  coal,  which  (»nnot  be  taken  at  leas  than  10  per  cent.  The  tlieo- 
dfect  of  a  pound  of  coal  ia  to  lift  10,800,000  pouo'Ja  one  foot  tiigh. 
icticc,  the  same  weight  of  coal,  applied  in  the  best  engines,  raises 
NO  pounds  one  foot.  The  verjr  highest  practical  result  which  has  been 
)d  is  1,800,000,  or  under  one-eightb,  without  counting  the  impurities 
GOftl.  There  are  two  sources  of  loss:  first,  in  generating  the  steam 
burning  the  Aicl,  which  is  done  at  a  disadrantage  where  pmcticalij 
id  of  fuel  does  not  eraporate  more  than  seven  pounds  of  water, 
M  the  theoretic  duty  ought  to  be  about  13  pounds ;  the  second  loss 
t  ia  in  the  condenser,  which  throws  off  an  amount  of  heat  which 
bedeveloped  to  agreat  extent  in  producing  force  by  expansion.  But, 
»ke  all  sorts  of  steam-engines,  the  actual  realized  eSect  of  the  coal 
be  about  one-third  of  that  stated  above,  or  about  one-thinieth  of 
«le  theoretic  value  of  coal.  The  chief  loss  in  a  high -temperature 
)  is  through  the  seiriceable  heat  curried  away  by  the  chimney ;  an- 
mportant  loss  is  through  the  unconsumed  gases,  a  third  through  un- 
led  oxygen,  and  a  fonrtb  through  radiation. 

I  greatest  improvementa  made  in  modem  times  in  the  several  metb- 
manuiacturing  iron  consist  in  the  greater  economy  in  fuel;  one  of 
t  of  these  is  the  improved  heating-fiimaces  of  C.  W.  Siemr^s.  of 
d.  These  r^encratiTe  fnmacea  conaiBt  of  three  ports.  The  lint 
e  parts  is  the  gas-producer,  or  apparatos  for  convertin;;  the  siilirl 
idily  into  a  gaseons  fuel.  Secondly,  the  apparatus  cniastii  of  the 
ators  or  sunk  chambos  filled  with  fire-brick,  piled  in  tuch  a  man- 
t  a  current  of  air  or  gas  passing  through  them  iis  brok'^n  ini'i  a 
lumber  of  parts,  and  is  checked  at  evtrj  siep  by  tbft  inteqiojtilion 
Iditional  aurface  of  fire-Mck.  Four  such  chambiT)  arc  placed  Ix:- 
:  fdmace,  and  the  currents  of  gaa  and  air  can  lie  dir>:<lcd  by  «uit' 
veiling  valves  either  upward  or  downward  through  thfs*  ';tiam- 
Fhe  third  essential  part  of  the  arrui^rement  is  the  b<:ated  rliarol^r, 
kce  proper,  in  which  the  work  is  btcnded  tJO  be  oCf^'nipliKhiyl, 
wmmnnicates  with  two  of  the«c  generative  chambers,  and.  in  diriy.-t' 
Tents  of  gas  and  air  through  the  latter,  the  tvi  itd.-^iin^  ^tr'mi&t 
I  entering  the  heated  chamber  wbirre  thej  ari:  ignit':>l.  Tli'- 1 .^rr'^t 
jses  ont  through  the  two  remainim;  r^eacrator^.  and  h'AU  ih>^ii 
a  manner  that  their  checker- w'->rk  of  fir*:-bri';k  i*  If^f-A  t'l  ri':arlj 
iperatnre  of  the  furnace.  whtriAf  tU'i^  frr>rn  wS/.-h  th<:  e  irr<*t 
ire  becoming  leia  and  less  htatfrd.  and  the  prod-icti 'if '/.;.-i(.i-,^i-.fi, 
bsorbed  in  the  receiTiBg-cha-nh^r,  fr*t.-^pe  inw  th':  cbi.v.r.'tv  'j.u,- 
ilycooL  In  the  conr?*  '.l\  hiy.  »a  L.ir.  the  '•..rr-.t,:-  a.-':  t^-.-.^-.r^'A, 
'  air  and  gasea,  bj  clrydng  ani  '.-paii.-.^  the  vaiv-r*.  *.-■:  '-i  .-/-l  •/< 
rough  the  two  chambers  whi'irh  hvl  .'  -•'.  U«c  h'^i'.w],  '.:>.•:•:  .(>  i;ii 
ere  deposited,  and  poH  iE.:')  tl.*  f:rT,i/^.  p?'*jj*,'  *;."T':  •.r.'-,  noric  ii 
CBie,  and  pass  out  into  tb«  ',".i.tr  ;i'i  ',Mv.r,eT»,  y-:.'.'.:  i.ii*  i-'^w  in 
come  the  receiving-cbambtn  ia  ht  w^-iiA. 
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By  thb  proccM,  tndvc  hinMlr«<l-woiKlil  "t  nrdtnay  raftt 
BMill  a  ton  of  iiUct ;  whcrra*.  in  lliv  Drdinnry  AtniMce  nl  SIwIR^i 
three  tana  <if  Duihnm  cuk«  orv  atcwatry  to  anwrnpliBli  ihe  mudit  iimL 
thi!  innnnfucturvorifuii  sad  oihemork,  l>rt«crTwiilia  la  i>»rrr  -'i 
AltaUicii,  but  ih<<  mmjMrallve  ccuiiomy  it  Idm  Uian  wli«rc  rrr_> 
piiatuTM  arr  rtiiiilird, 

Tboniu  KiixmI  Ctnbpton  UsIIHpiI  twfDrr  rhc  Roynl  CouiiiiiMkm  «■ 
OS  improved  diciIkmI  Ixthad  c/iotrivcd  for  |>roiI'»eirjr  jwrTi-ct  r'>ii>l 
of  coal  by  dkcburging  it  in  a  powdrrnl  contlilion  into  tlii*  lire  i>j  a 
iCDt  of  nir.    Tbo  ordinu?-  ooDdilion  of  buminft  fliH  ia  ihn  nwliiDS 
lint  th*  liydrog«a,iind  nftnwsrd  tbe  eattwo  or  ookt,  aad  miliar  ihtu 
timaidf  with  a  glnn  quaulily  of  oxjgn  from  tbe  ntmo«|ih(ri(-  sir. 
oblnin  perfect  maibuBlIoTi.  liue  i«  r«t]tiirrd.  or  ibe  ga(r«>  muH  ht  inihiui 
If  uiixmL     Id  dolni*  tills  !»  Ibe  ordinnr;  trnv  oo  «  gnilc,  lUr  ait  j' 
IJiroltgb  tho  bus  Inkra  iU  rbinoraof  brinK  mixM:  lbn|>ri><-nHUiuir 
and  irregtilnr.    Yoa  chhdoI,  in  tw-dinji;  a  tin:,  iirnuijfe  the  ioliu»llow' 
the  lii«l  pntiprily  orm,  tlia  ban  etunol  he  ngoUT\y  r>o<ref«d,  atii)  llir  ■ 
>uU  i*  tlial,  nilh  n  kitmi  Mparu  in  tli«  charebor,  gun  nn  <.-*o)i(nl  at  I 
ftrrat  TOM,  aincn  ibu  iiiientic>:!i  in  tbe  tatl  •nay  txMdtdrmUr.    Vogkt' 
aomotlmra  not  gmSdeot  air  paaaiug  tlinrii(,'h  tbe  inter^ilees.  ami  nl 
timm  It  peasM  through  imcoDt^uiiimL     Too  much  oxyt.'vn  eiiln: 
ntllliing  rbninbrr  in.iureti  iho  irOB  70a  an  heattng  or  wfldltig, 
'  caiisiii);  ft  waste  nf  f^i«1. 

Ttiv  machinwy  ascd  for  burning  pulveriiod  coal  if  merelj  u 
fiin- blower.    The  air  h  blnwn  Into  a  »nia1l  brick  t-hambef  pri-vioitolj 
cd,  Ibr  llii«  coni  lifintt  ilroppcd  iuto  Ibr  Mrrntn  of  air  by  n  littlr  ini 
ijvc  appomtna,  nlikli  ri'fr"li><<^  lb«  qunntity  rrqQim)  lii 
tnoliuidlui,  nhich  intrixluciu  tuiy  ijaaolilT  of  both  air  ncn 
liioklnft  into  the  I'limoee  the  atatt-  of  iImt  flaino  can  bi*  wen  and 
nt  will,  and  atiy  quftllty  und  quantity  of  fluiue  dtalrod  can  to  0I 
nllbout  ft  psrilcli:  of  unokr.    The  Jet  vf  air  and  lln«  cnal  eniOTR  tbt 
nncn  in  a  state  of  cloud,  nlriking  on  nil  aldn,  cnxtnttg  groat  agitalte  li 
bolll,  and  the  {piMS  from  tlic  roni  arv  tlius  r«sdi3y  niixpd  n*  thtj 
vfolvcd.    Tbe  reault  it,  Ibnt  yoii  Itarc  m  pcrfbct  ■  flnmc  as  ran  be  < 
CCiTed. 

All  paniclM  of  coal  larger  than  nn  iinjMttpaMe  ponder  will  nMiwairill 
roqutic  tlro«  for  roiisuinliii;  Iheiii,  ncrording  la  Ibeir  aiie.     If  juii  wtn 
tak«  n  cubic  foot  of  Rolid  coal,  and  put  It  Ento  a  fumaw  and  ttl)*!  tt,  if 
vitwv  powble  to  do  «o<  for  a  mih'.  irltli  nlr  lii  cunUrl.  Il  imtibl  DM  I 
eooKumcd ;  wen  n  particle  no  lar)[«T  than  a  jun't-lio-td  wimld  not  all  I 
coniuuictl  williin  the  limita  of  lui  ordinnrr  ftimnce.     If  yon 
(\iel  and  teduee  U  10  un  impalpable  pnwdiT,  nucb  m  wi*  r/iii  im 
to  Iks  and  mix  tluit  with  air  witli  a  ^veii  uiuoilnt  of  bent,  il  wnalil  I 
crniHumed  very  nearly  a«  rtipidly  as  gfii>  in.    Tbo  bi.-f(er  tli«  cual,  Ibniv4'f< 
tbe  grt^tut  tbe  distance  it  abould  eat«T  lh«  ftttnaM  IVom  t)ir  iiork, 
fbeinioal  coaitilacnte  of  IIm  coil,  as  to  tli«  propartlona  of  taiUoa  M 
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en  it  may  coDtaia,  iroald  be  an  important  fact  in  rpjrulating  the 
iooB  of  the  combustion-chamber  to  be  used.  AolhTacite-itiist.  of 
such  monntains  io  qaantitv  are  now  wasted,  would  rt^nire  a  greater 
e  than  bitummous  coal,  but  this  will  poeeiblv  prove  to  be  the  beat 
f  utiliziDg  it.  Ur.  Crampton  claimed  that  in  fire  and  a  half  houn 
ras  done  in  puddling  and  beating  by  this  process  which  required 
hours  to  do  by  the  ordinary  methods,  and  with  a  saving  of  thirty 
t.  of  the  coul,  or  using  nineteen  and  a  half  hundred-weight  to  thirty 
d-weight  before,  with  the  same  description  and  size  of  furnace,  with 
ic  men,  and  with  the  slack  or  fine  of  the  same  coal.  The  ashes  or 
matter  in  the  coal  mns  out,  in  a  liquid  state,  from  a  hole  in  tho 
.  of  the  chamber.  It  doeti  not  matter  bow  dirty  the  coal  is,  thu 
)f  the  heating  power  of  the  coal  is  utilized,  the  only  difference  bo- 
the  qoaatity  of  slag. 

ides,  in  an  ordinary  furnace,  both  time  and  lieat  are  lost  in  opening 
pace-doora,  and  in  putting  on  fresh  coal.  In  these  famaces  no  sucli 
iccur,  OS  no  cooling  from  the  admission  of  cold  air  takes  place. 
ocalities  where  good  coal  is  scarce  and  cipensive,  ell  plana  like  tho 
Dg.  founded  on  sound  principles,  are  worthy  of  consideration  and 
k\i  good  mechanical  contrivances  for  using  inferior  fuel  or  dcvelop- 
heating  power  are  important. 
William  Fairbaim  testified  before  the  Commisaion  that  the  amount 

consumed  now  (1866)  in  the  smelling  of  ore  is  about  two  and  n 
ns  of  coa]  to  a  ton  of  iron,  and  that  about  three  tons  more  arc  used 
whole  of  the  subsequent  processes,  such  as  the  puddling,  rolling, 
try  process  connected  with  the  conicrsion  of  iron  into  sti'cl.  The 
iption  of  coal  in  the  English  iron-manufactories  alone  is  something 
,000,000  tona  per  annum.  Very  great  economy  has  been  effected  in 
I  of  coal  of  late  jeara.  More  than  double  the  quantity  of  fiiel  wna 
led  formerly,  before  the  introduction  of  the  hot-blast,  in  proportion 
quantity  of  iron  produced,  as  compared  to  what  is  consumed  at  the 
t  day.  By  utilizing  the  gases,  and  other  improvemcnta,  still  greater 
ly  may  be  effected.  By  the  application  of  the  bnt-blast,  the  nnmo 
t  of  fuel  reduces  three  times  as  much  iron,  and  the  same  amount  of 
loes  twice  as  much  work  as  previously. 

America,  from  1}  to  2  tons  of  anthracite  coal  is  usfd  to  smelt  n 
xm  of  pig-iron  from  the  ore ;  or  of  Pennsylvania  and  Ohio  bitunii- 
ilock-eoal  two  tons,  and  of  Indiana  block-coal  two  and  u  half  Iohh  ;  or 
mclsrille  coke,  70  to  85  buihels  made  from  3  to  2}  grosH  tons  of  coiil. 
e  quantity  of  bituminous  coal  required  in  puddling,  or  converllnK 
to  wrought  iron,  is  aa  fellows :  Of  Pitttibur|r  coal,  21  to  It  litnii, 
ling  to  the  size  of  iron  made ;  but,  with  ivmi-bituniinoud  roal,  one 
Q  will  paddle  a  ton  of  iron,  and  for  rehi-atinj^  or  iniick-hcullnft,  n 
mmore,  making  IJ  ton  to  a  ton  of  iron  of  ordidury  nm-n. 

melting  pig-iron  for  foundry  purposes,  fnim  Uno  In  40*1  piiutids  of 
trt  Lehigh  coal  are  used,  to  2,240  pounds  of  pig.    Tlic  larger  the 


038  APPENDIX  IV. 

quoatJtf  melted,  the  less  ooal  is  used  per  ton.    At  Ptttaborg,  4  pcond^  of 
coke  ore  oaed  to  one  pound  of  iron  melted. 

If  space  allowed,  man;  other  questions  in  regard  to  the  combustion  of 
coal,  the  economy  of  fiiel,  and  the  tranamiasion  and  useful  application  of 
heat,  mi^cht  be  discuased ;  anch  aa  draught,  grate-bars,  the  forms  and  cod- 
Btruction  of  boilers  And  furnaces,  quick:  and  slow  combustion  with  referemx 
to  the  time  employed,  thick  and  thin  beda  of  coal,  etc.;  but  this  wou\d 
lead  us  into  details  inconsistent  with  the  plan  of  thia  chapter,  which  -wsi 
merely  to  point  ont  the  most  prominent  defects  in  our  preaent  methods  of 
burning  coal.     We  have  no  patent  improvement  to  sell,  no  favorite  plm 
of  construction  of  stoves  or  fumacea  to  offer.     In  thia  conntry  every  man 
is  his  own  architect  and  hia  own  engineer.    Aa  he  will  build  his  dwelling 
to  suit  bis  own  tssto  and  fancy,  so  he  will  construct  or  choose  his  appin- 
tua  to  heat  his  honae  or  factory,  to  generate  ateam  for  hia  power,  ot  otha 
heating  purpose,  just  as  he  thinks  proper,  without  submitting  either  to 
the  dictation  or  even  the  instruction  of  any  one.    All  that  can  be  done  ii, 
to  instil  into  the  pnblic  mind  sonnd  acientiflc  principles,  in  the  hope  that 
tfaoy  may,  hereafter,  bring  forth  fruit  in  improved  methods  of  baning 
coa),  founded  on  an  intelligent  knowledge  of  the  conditions  which  the 
inveatigationa  of  modem  science  show  to  be  necessary  for  its  complete 
combustion.    The  use  of  fire  distinguishes  man  from  the  brute,  sad  lin 
at  the  foundation  of  civilization,  and  the  material  civilization  of  a  ustioi] 
may  be  measured  by  the  quantity  of  coal  it  consumes  in  proportion  toils 
population,  allowing  for  the  difference  of  climate.    But  onr  present  nde 
and  barbarous  methods  of  applying  and  developing  this  great  powerwhich 
Nature  has  placed  in  out  hands  arc  the  same  which  were  practised  in  » 
period  of  comparative  darkness  in  the  natural  sciences,  and  form  a  con- 
spicuous exam|fle  of  the  wastefulneaa  so  characteristic  of  our  times  and 
onr  people. 
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moX-ORES  OF  THE  COAL-lCEGIONa 

A  Bisoi.R  voIuntD  Mianot  coRtnin  n  milUble  uoeboDt  of  all  tbn  mineral 
r«k1lb  of  lh<:  Vnitn)  t^inir*.  Tfiin  work  U  inlciMlod  to  bocoDflneti  tocoal, 
IF,  mont  propiTr);,  Ibu  coal'rtgioni;  for  tliere  atv  «oin<!  v<Ty  impnrtnat 
mnclm  connected  with  tbe  frtoeral  au^jcel  of  cokI,  itut'li  lu  minmKi 
iiinioK-ioncbtiicrT,  and  niiobs-lifc,  nlilob  aio  ben  omitted.  Great  m  i* 
luttiuuntity  of  tbo  raiiwral  iiroductions  of  tboeoal-districtii,  their  number 
TTurii'tfisY«T;ainalI,oonaUti&gcbIellyofcoalaDd  Iron.  &  bt^vf  nccount 
f  tbe  iraB-«rM  of  the  coal- measures  is  not  only  apjirupriuto,  but  it  tccma 
D  be  iMc«a8U7  In  fcirins  an  ftocouDt  of  tbo  coal-rrgloiu,  cepocluUj  aa  Terr 
lltl«  Ii  kauwo  in  rvgnrd  lo  them,  erea  by  thoM  engaged  Id  the  varioa* 
irancbn  or  tbe  coal  Inisincss. 

Panuylviinia  Is  often  spokra  of  m  contnininK  iii«xhau«tiblo  stores  of 
<m1  and  Imii.  Thia  U  only  trao  a«  ta  bcr  coal ;  for  bcr  atock  nf  iron-oro, 
>olh  na  io(|iuiitily>iid  vmriety.ia  not  to  bo  compared  wit ti  that  of  b  niim- 
isr  oif  the  other  Stat<«,  alitiougb  abc  ptedticuaiqore  Ibanuny  nf  tliMiu  Sh« 
I  a  great  mnnnliMlarcr  of  iron,  and  her  tluift;'  and  industrious  people 
nake  Rood  um  of  tli«  iron-orca  Ihcy  find  at  boiup,  but  the  xreateit  de- 
waita  of  iron-ore  are  outdde  of  ber  bordera,  except  (be  broirn  hematite 
f  Uw  CiitDberland  Valley  from  Euston  lo  the  MotjInDd  line,  aouth  of 
Jhambersbiirg.  A  knowledge  of  tlie  principin  of  geology  is  ncceaaary  in 
canhlng  for  coal;  and  It  la  certainly  cjunlly  important  in  regard  to  irun- 

ere,  which  all  expcricBce  and  obwrvmion  prorn  in  not  lU'lributed  fortiil- 
Dudy.bilt  Uonly  tobclbijnd,in  valunMe  quality  and  quontilj.  In  certain 
^logUul  forntation*. 

For  pnuiical  purpotea,  our  imn-orta  ma;  be  divided  into  fire  doMca : 
bo  primary,  Ihc  liuiiatite,  tlie  fowil,  iJte  carlxinatt<,  nnd  the  bof[-€>rea; 
iftd,  aaa  (tcnetnl  ■iatcm<ml,ii  mijihl  l)e  added  that  thia  u  alto  their  order 
in  tbe  geolo^lcttl  funiiBtloua,  eacli  ocmpylng  a  great  belt  of  country  par- 
iHel  to  (be  Allanik  oonsl,  and  auccvrding  mcb  i>ib<T  in  ffning  from  east 
lo  weal,  except  lh<^  bog-ore.  vhirli  i«  mninl;  drpouird  in  tbe  ncvrcr  Ibrntv 
liotn  Bcarmt  the  ronni.  lis  name  indtratn  iin  cbnntc(cr,  it  may  occur  ib 
Uy  Ibnnnttnn.  and  b  Mimrlimca  found  in  the  eonl-mevaurea : 

1,  The  lowest  in  the  geological  scale,  tbe  Urgeei  lo  quantity,  and  tbe 


-    ,,!.■  Ailiniiiiluck  ronntr;  in  Kurllicii 

;  N.  w  Y»rk  City  ncrniis  Nfw  Jersey  u 

-..    iiila:  it  is  the  Blue  Itidiri'  i<f  Virg 

1.     ■■<{  ti-rminatcs  in  (ieiirgia  and  All 

.  _     .;■   'T  [iriiuary  iron-ores.     Xtar  Fort 

.  ::%  ■  i  I.uki'  Cbamplain,  arc  imnicnec  bo 

-    .     ■  .  niiuary  form  and  sizi',  Imt  in  grea 

1. . -  ■'•in  i|iiamDd  out  in  tlic  optn  nir  1 

.  ,•">  itct  ilocp,  witliout  proTing  the  tliir 
^       .^'  -••■•-^■sst's  (Treat  ilcpOBila  of  primarj 

li.iitiis  ;in<  i-arried  into  PoniuylTaiiia, ' 

1  <.:aiiow.''    Virginia  and  Xorth  Cm 
.  >  ,'i  -itmi.'  Ikind  of  iron-ore,  ns  wcU  as  I 

..   i"<a<i  I niii  Mountain,  7S  milcn  southweet 
.-,     .1.    •■  -"^S  I'tft  high,  the  ore  yielding  53  t' 

..-■ .    i'  vtry  superior  iron.    Pilot  Enob,  us 

.  ..i.ii.r.   rii'usuriDg  two  acrcii,  composed  of  pn 

...i.    f  nasJiing.    Tbcso  were  litllc  islands 

■   '■urtKiKu.il  by  the  Lake  Superior  region,  i 

^     ..lU',  is  luuud  in  iinlieard-of  qiinntitics,coi 

.■.    ..  Ill  i':iit'lleRt  quality,  and  with  the  great 

^..1    iiiiis|K>rtatinn  on  the  chain  of  great  h 

ri^MiTtiit  to  the  States  extending  along  its  i 

..L.     .  HH)  milea.     The  annual  production  is  i 


H.<iitlii>g  the  geological  scale,  we  next  mi 
,-.  '.vhii-h  Kccnrs  in  the  Trenton  litneetone 
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m  list  on  page  llSi.  which  proioKS  vh«I  is  c*1](<<]  ihc  fowl  om, 

btoo  group  is  coeii«idTe  wiih  Uwi  l«»t  deserihcii,  hut  Uio  iroH- 

ot  odIv  of  \eT\  DDoertuii  ihjckii«?s.  bui  oflni  Oo<<s  dot  shonr  )t»i')f 

It  extends  through  New  York  Sum  fiyiin  ea»I  lo  nrsl.  ftnd  i*  Iho 

e  iron-ore  of  Mootonr's  ridfe  M  Diavillc.  IVnnsylvanin,  i»l*ii  at 

r^burg  in  Iht?  seme  Sute.  aiul  in  tbe  BnuJ  Top  region.     Kiiiininjl 

to  the  AlleghaoT  Moonlain.  ii  is  found  in  Ea-ii  Toiincsiier.  un<l  in 

ge  quaDtittcs  io  Alabama.    The  gjtit  faults  or  upihrims  of  thu 

hare  bronght  ap  the  Lron'Ore  in  tbe  vicinity  of  ami  on  a  U'vvl 

e  coal-field,  and  it  is  said  to  be  there  SO  iVet   thick.     The  C!ifi- 

is  found  in  Jluskingnm  Coiutj,  Ohio,  in  Dodge  County,  Wiacon- 

many  other  localities. 

he  foregoing  iron-ores  ore  all  oxides,  while  those  n'iiiiiitii»K  to  bo 
are  carbonates,  the  tint  being  in  the  black  slnle  of  the  Mati'i'lliiii 
but,  compared  with  the  others,  this  ia  neither  rich  nor  pnidnetivc, 
mist  now  pass  over  impensc  geological  fomwlions,  wholly  deiitl- 
ralnablc  iron-ore,  meeting  with  none  until  we  get  up  to  Itie  liuit 
f  rc<l  shulc  immediately  below  the  conglomerate,  which  forms  Iho 
the  conl,  and  more  strictly  applicable  to  our  siibjci.t.  Imli'iid,  if 
nine  a  geological  map  of  the  United  States,  and  coimidiT  for  k 
the  great  thickncBs  of  the  formations,  the  Tcry  small  nIz<'  of  (lie 
iron-ore,  and  their  uncertain  and  deceptive  rliiinit'tcr,  we  nIiuII 
;  that  this  most  usefulof  metals,  although  tliixe  Ih  enough  of  it  lor 
vants,  is  sot  so  widely  diatribnied  as  we  are  at^cuslonii.il  to  think, 
'e  vast  regions  of  our  country  large  enough  for  iiiuny  MliiIeH,  tvhleh 
outain  any  iron-ore  whatever  of  commercial  viiliie. 
[latskill  group  has  been  divided,  by  the  stratlgrapliical  K'-ologiat* 
jlvania.  into  three  fonnations:  IX.,  orltugerrt'ni'onenl;  X.,  Venper 
d  XI.,  Uuibrjl,  or  two  red  shulci  Hepantted  by  n  cmr";  noridnliini', 
>  anthracite  regions  by  a  conglomi^rutc.  'I'tn;  luat  or  iip|H-rt|]"«t 
is  a  very  soft  red-shale  3,'KiO  feet  thick  at  the  nnthru''il<:  luiitilry, 
ining  out  toward  the  Alleghany  Mountain,  tn  tin;  Towji;idn, 
e,  and  Blossburg  regions,  it  Is  dividi'd  inlo  two  [turt*  by  from  Vi 
eet  of  greenL'h  san'Utones.  The  orp  of  thp  l.'rid/ral,  <,r  XI.,  U»» 
nod  at  BIo3ibar'„' in  several  layen  wilbin  Vi'ifiuA  y^X'tn  iji»\  A,  jimi'I 
below  the  c 'in  glome  rat";.  At  Mclntjr':  it  Jia»  Ic-'^i  ii\i':u'i\  'm  ih« 
rizons  a-  at  BloMb'irg.  TIi*:  saiii^:  '»ri:  hm  \i'':<i  irfiKm-A.  nj*  Mr, 
n  a  hundr-.d  places  »long  thft  uttir.liriiil>  'it  thi-  I'int  timt  i/ml 
rhenevtr  th'v  iitir.'j  -jp  Ii.':  r'/r.n'.'iiii'ni'-  liti-i  t;.'-.  it')  *ii»U;  'it  Xt, 
hi-re  has  i:  l»?«i  ■i'*'!  f'/r  {.iT.v:f^  ;n!',!  if:  nyjit'iv  li  'd*.  M»»/ 
I  Virginia  'ils.'r.  m  »t  I»i.'.i»»r  f  .rr.v^.,  \i,  >'»vi''v  i.i.miij. 
icendinz  c'.»  ti>  tL*  'jaI-u."**'.:'^  pi'.f^i  xtf.i'-.  •(.<  (('**'  "**• 
le.  comm'.EiIj  i**",£L*ii  u  *.'.':  'fti.t 'A 'f.»*  •■•''tit  'i,*  .I'lr-  '/t't 
IE  of  rai-;*  f-r  "r.*  xjt.-.-.fu' •■■:•'.  -4  ii'/r,  w-  •■..j-f.i  '/«r.f.M'l  •// 
r  co*l-m*a#cr'A  ii.i  i.-jT^-.r*  *;.j*»."  *irj:ir:  '.v  '-.*.  '.•■»*  (n/'« 
Hiu  or  WAi.  ^Lt,T^^  y,-ntt*A  fi*  :\-i...i  -A  'i^.  ',*4/t'.^i/it,  '4 
41 
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tbo  HCTMtil  cojil-flclili  of  tbc  UnltM  8tttM,  ibo  (vailrr,  li;^  being  in&r 
of  the  f[««li>fpcii1  t«r«1  of  Um  iMn-i>TM,  will  bo  Bbh)  In  *n-  whi-ra  It  a^ 
crop  out  &roun<l  iIih  boiilcn  of  th*  ctial-rtglani.  Alihnu^h,  In  tbv  i 
tiaiw  given,  lufltijr  layers  of  irtin-ora  are  ncntloned,  bioM  uf  lltnaJ 
no  Tsltie  for  Imn-mnBufacturing  ptirpocM.  Tbtre  i* in  all  oat  lu 
ares  "Itnt  one  layer,  t be  bubnrtonr-nrc,  whicb  *urp«aM  iii  iiu|: 
and  ia  in  fact  Ibc  chief  occnainn  uf  th«  trcEtion  tif  the  DtiiD« 
worfct,  wkicb  occapv  a  belt  aroimd  lb«  macigiB  of  tbo  coat-mcoiiurM, 
bawd  on  tht-ir  iron-om.''  It  ii  alwaya  iiUuat«)  bvtirivii  cuat-bnb  B  t 
C,  about  niiilway  lictwcco  thnxi,  toy  SO  fi*t  aborc  ihn  foriMjr  lunl  H I 
below  the  luiivr.  In  order  to  define  the  plav«  nf  ilils  I>i-(l  In  Ikr 
ill,  J.  P.  Letiley,  In  bin  "  Iron  Hannfacturcr'*  OnSiJc,"  ibe  lit-6l  »»ik  i 
on  thf  geology  of  tbe  American  IrnD^na,  givM  Ihi-  follow  lug  >t'P'^ 
•ccUoit  of  the  lower  coal-mcaaarce.  **  Tboy  form,"  tayfl  lir,  "  a  sys 
tfaenwlvaa,  lnclnd«d  betwom  tbe  triple  conglomentc  at  tliv  bow  lad  i 
triple  Maboning  M&datone  400  Act  aboro  It." 

•Swtft-a  ^  LinHT  Gnil-lIeiMtnt,  tituSitf  Petithm  af  U»t  IrM-On. 

VM 

19.  Mabonlag auirl*Un« la  ibrM (HtMou b all , , ,,,».,,..   tl 

18.  SLx\t .„..«   at 

17.  Coal S,  ihe  Uppsr ftvepnit,  wtDctiniMOTfr.. .,...■.....■..•.■     4. 

10.  LiinMluneo , f 

15.  Shalw itj, 

14.  Coo/  D,  the  Li>wcr  IVrcport,  over L'^ 

15.  Sandstanc,  with  ihlo  cod M^ 

la.  Shalw.  «lil>  iliin  cMl-hHi W 

11.  Coat  V,  (he  Kiiluinlng (nanri),  leldom,,,,,^....  I 
10.  Sh4lp?.  Hand ^  and  cUycy ...                           II 

P.  Oiu  iKD  Boniurrajit,  tvtfe^  %  (Vom  I  W I* 

a.  LlnioMoa*  (iiierlnd),  poalcM  lUcknaM VI 

f.  ^alfiMBdy,  OTor .,  :m 

a.  Coal  B,  iMiUuui , 4 

i.  Shslcf,  wHh  thin eoal-Manw. M 

*.  Ca,l  A,C-»j*xbia 1 

S.  ('•iiifctui'ieniti-  undMODV •••■•■•>•■•<.  ■■■•i.  >••■•.! ,,. .  IB 

!.  «»le.«.ia.v „«  •» 

I.  ConglomffBic  ua<]*toae. , -■....>......,.,...  H' 

"  Thapmportlnna  rary  fttqiiently,  as  we  tni)ibt  e]C]M<ot.  lUnl  mpliUjC 
nllc  to  mib'.biilimcnoslant  aiMlon*0|{rancla>calei«rn-lhrigr,ri(Hraatiii 
fbrmed  the  incmbiT*  of  the  lyrteiD,  tu  iiteiuly  wrrf  tlu-  nM-illnilnt;  i 
RWntS  of  the  continent,  nn<l  an  cootlnenial  the  eipnnac  of  wiilrry  i 
and  pcnctmlin)!  U'dinK-nt*,  tbai  Hie  niaiu  fi^lnm)  of  the  anllua,  i 
whole,  nifler  but  little  chni^  m  w«  pan  eaftwan)  toward  the  anihnHl^ 
or  lout  went  warxl  toward  tbe  Kentucky  flrl  da.    Tbe  lofi  t  iir 

hoainj{  uniUtone,  rrcrywItRrc  on   Bnisil  Top,  in    the  i  I, 

Botumel,  Ligoni«r,  and  Uonaogahda  baunn,  aod  in  8ouUimu  Ltblo^ 
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iDdeed,  od  Broad  Top,  ii  but  about  200  feet,  uid  in  SomeTset  400 
the  two  principal  coal-beda  lie  &lwaj«,  the  one,  B,  Dear  ita  bot- 
1  tbe  other,  E.  near  its  top ;  the  ore  muntuDa  ita  status  at  Johns- 
the  CoDemaagh,  aa  at  Hanging  Rock  on  the  Ohio,  and  the  vi-rv 
db,  learea,  frnita,  and  items  of  trees,  preserve  throughout  tlii-ir 
nd  separate  stages,  and  mark  the  separate  beds."  At  Johnatuwn 
■tone-ore  ia  fonnd  in  its  proper  place,  but  the  iron-ore  so  cxicn- 
migbtfbrthe  iron-works  overlies  the  highest  workable  coal-lwd 
H  feet,  and  the  water  of  the  river  about  250  feet.  The  upper  iira 
beaches,  the  one  1^  to  2J,  and  the  lower  one  }  to  2  fiiet  thick, 
are  separated  b;  a  thin  seam  of  clay.  By  analysis  they  yii'M  til 
cent,  of  iron.  The  two  benches  thicken  and  tliin  altcniBicly, 
lie  whole  thickness  about  the  same.  The  furaaci-s  run  on  coke, 
.need  no  lime« tone- Bus. 

krren  Measures,  between  the  Uahoning  sandstone  and  tho  Pitts- 
],Bfl  well  aa  the  upper  coal  meoanree  and  the  up|)cr  Borrco  MvM- 
riiich  the  whole  system  is  crowned  in  Bouthwcstcm  Pcnntylva- 
■bolly  destitute  of  valuable  iron-ore  beds. 

'llowing  account  of  the  characteristics  of  the  beds  of  inin-ore  in 
neasures  is  also  by  Prof.  J.  P.  Lesley,  and  is  taken  trntn  hi* 
atet  RaUroad  and  Mining  Segitter.  It  ia  of  counui  only  ii])|ili- 
the  Srst  or  Alleghany  coal-field,  as  the  formation  of  the  Michi- 
lis,  and  Missouri,  or  three  Western  coal-fields,  is  diflcrent,  nnd 
lie  iron-orea  are  found  there.  The  Lake  Saperior  iron-orcH  uro 
e  fhmaces  of  Indiana  and  NorlhcTn  lUincis.  It  sliould  dIhu  be 
1  that  no  valuable  iron-ores  are  found  in  the  Pennsylvania  an- 
gions. 

ron-ores  of  the  coat-measures  form  a  class  by  thfinselvc*.  Tho 
ime  for  them,  clay-iron-atone,  very  well  ciprwwes  their  character, 
in  fact,  beds  of  hardened  mud  charged  with  irtm.  Tlio  clay 
'  sand  and  clay  (silica  and  alumina),  not  combined  in  any  fixed 
la.  The  iron  is  in  the  form  of  carbonate  of  iron,  a  niixturc  of 
in,  and  oiygen.  The  original  sedimentary  mud  receiveii  iilao 
ler  conlributiona,  such  as  potash,  soda,  lime,  magnesia,  sulphur, 
horus.  Borne  of  these  floated  in  from  the  fclapathic  racks  of  the 
fa.  Others  came  from  decomposing  land  vegetation,  sca-ni^ds, 
organisms.  Borne  was  chemically  formtil  from  solutions  in  the 
le  lime  exists  in  the  stone,  as  does  the  iron,  in  the  form  c)f  a 
showing  the  influence  of  organic  cartxm. 

^eral  rule,  where  clay-iron-stime  is  rich  in  carbonate  of  iron, 
nt  in  carbonate  of  lime.  On  the  other  hand,  a  bed  of  this  kind 
ofttimea  pass  into  a  bed  of  clayey  limestone,  or  sandy  Hmcstonc, 
t  distance  of  a  few  hundred  yards,  showing  under  what  a  great 
conditions  the  mud  was  deposited  in  the  broad  waters  of  the 
Streaks,  or  belts,  of  rich  iron-mud,  will  run  through  the  hills 
ii,  and  fine  off  to  nothing  on  each  side,  the  iron  disappearing 


on 
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from  the  ronk.  or  being  npUcod  b;  linKi.  Xo  fUreu*  eagbt  u  ba  i 
lbcT«roK,  Kuywhore  In  our  cool-oiciuurcn,  until  tbc  nbolo  mifrouotlln);  i 
Irirt  bw  been  nrolbllj  nnd  thorouftbly  eiMuined.  For,  na  malitf  : 
tblck  tbe  bed  of  ore  mtj  b«  where  it  «nuerg«*  from  tlw  bill-<nilc.  at 
OM  point,  It  nay  tlifn  kw»;  I«  Botbinx  when  mined  into  a  f«w  liK 
or  enn  but  a  score  of  yaidx.  Hnn;  a  furnace  kaa  bccu  KtrcUiii  tmr\ 
dcpont  of  iidB-oro  in  tlie  conl-meoaurM  auppoaeil  to  be  inr\tinuiitiM^  I 
hai  bfcn  abandaiKd  in  wjc  muatlu,  or  In  a  year  or  two.  becnuac  tha  < 
bad  vaoiiibed  from  tbe  gangwaj-a  of  the  ralna, 

"  In  this  r«apect,  thft  coal-nxtaiurv  clay-iron-Moae  diffin 
frooi  otfaer  daaata  of  irom-ORa,  like  tbc  I^trcr  Silorian  bfovn 
of  tha  llnwatoiM  vallo?*,  or  tbo  magnetic  and  rt<d  hematite  am  of  I 
priroai;  mountainik    Thcw  oocur,  indeed,  in  rvrj  irrei;tilnr  nMMta,batl 
mnaari  of  iinormoua  «xe,  oncupTiag  a  unall  qia<«.  but  i^imtaining  h  I 
btindredi  of  tbouaaniU,  or  uilllions  of  tona  of  ricb  ore  at  to  be  i 
iiiexh«uM)bI«  b;  ordinarj  worka. 

"  The  «me  la  tma  of  lb«  f<»sall  Ina-ors  of  Ko.  T.,  allhongli  dot  I 
ill  a  Ihlu  stratam,  like  tbe  clay- Iron-stone  beds  of  Iba  coal-tiinaianc  Vl 
oontinaoua  for  milu*.     It  in,  tlicrdnri',  a  reliable  deposit.     Wlwivnr  tt| 
found  thick  at  any  one  point,  it  mav  Itc  Inutol  to  eoaliniM  m>  lli 
an  flxiensite  property. 

''In  regard  to  quantity  of  cantiii»ed  iron,  Iba  oooJ-meitfute  ' 
stone  Is  Liferior  to  lite  oUicn  ubore  nantcd.    The  pcrcralage  of  eb;  i 
annd  In  II  is  atn-sfs  greil.    Ttit  present  of  catbonalc  of  limr,  ttt;.  ■ 
flinber  diminUht*  thir  pcrtxait«ge  of  iron.    Finally,  ilic  Iran,  Inataad  I 
ht'lag  allied  only  with  oxyj^en,  ia  allied  witb  carboaic  add — nrbon  ■ 

nt  OXViiCU. 

"  Conxeijucatlt',  BO  coal-meaaure  Inni-ore  Iml  ttrtv  jMdit  tnudi 
than  40  ptr  cent,  of  pura  Iron,    All  tbe  rest  muM  poa*  the  IWnan-daM  I 
dnder  or  irMtr.    Tito  fomil-nre  and  tb«  biown  bcmatil*  ^eld  M  | 
csBt.  I  tbe  magnetic    anil  red  hematite  jrlold  over  00  per  £<iil.  of  j 
iron.    TbtM  ricb  urea  are,  therefore,  brought  firomi  grvnt  ilLttjincii  ta  I 
Ibmooea  (itualed  !u  the  GOAl-region,  to  be  ndscd  witti.  ami  lo  IncnMa  I 
fiedd  of  ilie  cluylroD •atone  aiuck.    Ileiiee, tlia  gruat  troii-irurluof  tbct 
region  mii*t  be  on  gratt  line*  of  miln>ad«. 

"iLott  cif  tbe  Iwda  of  clay-iron-stone  In  the  coal- roeanroa  at* 
bed*  of  ahale,  holding  baiU  of  a  aandy  or  clayey  VBrbimate  of  iniu. 
often  he&r  of  beds  of  ihia  ore,  ID,  iO,  or  ao  tfti  thick.  But.  wlieo  i 
pbtoca  are  vUlted  by  an  eigien,  Ihcy  nn-  found  to  be  n'onliluu ;  tlin  ' 
merely  pllw  of  clay  and  nanj  de|>o«it4,  thr»iifili"<it  whirh.  I'r 
Ixiilom,  arc  to  be  tcvn  ttlkhiiig  out  round  nuts,  knolx,  and  I" 
clay- iron-stone.  If  the  lulla  could  be  gut  lugrtbor  In  vnn  Urge  I 
that  layer  were  only  two  fn-t  thick,  they  would  aiake  a  rcry  ale* 
or«;  and  prolitable  mining  roidd  be  dime  on  It,  and  a  fomauu,  at  liitf ' 
doK-n  fWnaccs  be  erected  aafbly  in  tbe  ricinity.  But,  a^ll  i^  no  laetbn 
of  mining  known  to  man  ooutd  g«l  out  enough  of  tliete  balU  bi  rvn  i 
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ftiroaci:,  «xccpt  al  an  vipcDM  greater  Utaa  tbnt  of  MngiaK  ore  frMii  Luke 
SupeHur,  or  HlwMirl. 

"  Kvta  wbero  the  cUy-Ifon^toitD  lira  In  a  solli]  plal«.  It  uraalljr  bwalcB 
nj)  into  balls,  irhm  rolloir«(l  Into  iho  liod;,  or  along  tlia  bI<1c  of  llto  hill ; 
itnil  mining  Ihoo  bwontr*  nnproStublc.  The  only  ooodition  i]n<i«T  it  Iticli 
■ach  liallt,  nr  thin  bed*  of  tliiR  ore,  ran  l>c  ouconvdVillj-  wiMkvil,  i*  kIivk 
Ibvy  iEoiiinliitL-lj  omlic  or  underlie  a  ci>aUbnl  to  a*  to  allow  lli«  prntil* 
of  tli« ooAl-miniiiK  to  pay  for  the  niininit  of  Ihn  ore;  orirlicn  ibu  only 
expcnwalicnOing  tticKutlimnguf  tlieoreii  tlukt  ofiHCklag  ttic  Wb  uid 
ilatMofonfrotii  the  cfobri*  of  tltucoa]-iiiiii«. 

**  I'*TOTn  all  that  bns  b«ea  said  above,  It  nay  ensUy  be  gatUi'ivil  Uial  the 
>|iiBntlty  lit pMflicalli/aeefMibl*  ami  ntr/it)  Irun-om  In  t)i«  Ultmiionus  roal- 
iBi]Bw»t«  of  Pcnntrlvnnin.  and  tho  neighboring  BtatM,  is  far  Ira*  tbiio 
pooplr  imuginc.  In  fact,  the  map  nf  tho  grr-at  coal-rcginti  i«  iloil<<l  orcr 
Willi  iilinntluniHl  ftiroiutii,  and  inilliona  of  dollani  havr  been  thrown  away 
DO  tlKBi-  fiiir-louklag,  Mductivi',  but  treacheiotu  d«podta. 

"  Nii'i-rlheleM,  Ilie  clay-lron-atone  of  tbe  coal-rocaiurea  la  ana  of  iJic 
IMMt  vnluabl«  of  nil  \\w  Iron-area ;  aiiil  thoao  propmlos  vlilch  orr  in  pus- 
mslon  nf  the  c-teepUonallf  good  rxhibdtlona  of  this  kliid  of  on-  t-sn  liiiriUy 
be  aald  to  have  «  money  ralualion.  Tlw  Trnw>ns  for  IhU  arc  threefold  ; 
Finrt,  from  llw  rwily  oi  nuch  proprrtti*.  It  i«  ao  arldooi  tliai  n  l»cd  of  eoal- 
mmiiuTO  ore  biith  thick  and  cantiiumui  ia  to  be  acen.  8eci>ndly,  from  Iha 
cilualloo  nf  t\\e\\  a  )>TopnlT;  for  ili  hillv,  conlnicin);  Me.  I'lioiuit  full  lo 
molain  Ih-iI*  of  goad  cvid  and  Imicitonc  alio  ;  *a  that  u  fumnre  will  And 
flux,  fiMrl,  anil  bunlm.  together  alniosl  ut  its  lunnrl-hc«d.  Thinlly,  from 
the  pcrnliar  nnluic  uf  thiit  claaBororeH,  they  ore  the  eualeat  of  nil  lu  miu-li. 
Tlio  caiboulc-aci<l  gaa  Ulaa  olT,  and  Itavea  a  cellalar  i»a«*  under  tlie  in- 
fluence of  the  redodng  ngeuta  to  the  fumnrr.  SomctloKs  Ibe  qimnllly  of 
CttitHinate  of  Uric  1«  an  gnat  thai  Ibe  orr  lia«  n  prrfrct  (lui  iu  iltrlfi  nielt- 
iog  down  into  n  glaia  of  tlir  doulil'^  ailJenle  of  Hmn  and  nlnnilniL,  and 
lotting  the  iron  drop  into  the  hi'Arth  like  ao  much  melloil  Imiicr. 

"For  ttinc  rcoduiu  the  (■oul-mi-'oiiUTe  ore-licds  will  alwujs  be  i^itlly 
•OOgllt  after.  But  there  is  ilill  nnotlier  (['lud  point  to  be  iilntt.'d.  The 
■rtion  of  tk«  oxygm  of  the  moiiil  utnioapbere  on  such  an  ore  Is  a  alow  but 
■un  cnmbtulioD.  It  Iiat  been  going  on  Ilirutigli  conniteu  agra.  It  hat 
conreriod  tli«  ontraoiM  bilo  a  still  bolter  sort  of  ore.  It  hoa  dono  atuwly 
whnl  the  linit  of  the  upper  pnrt  ofa  1Just-r«mnce  docf  rapidly— drive  olT 
ibe  <-arbonie  acid,  or  rilbrr  biini  out  tbc  cnrbiin,  nnd  leave  ibe  irnn  umply 
(i;ildiEod.  Tho  whole  Cice  of  a  bill  iihowa  IhU  action.  Thi'  r!nri»n  Connly 
nrvdepnait  U  merely  the  moulik-red  milcropof  iruu-beurin};  shalm  reduced 
III  llie  condition  of  an  oro-benring  ciny. 

"  Itnt  the  aaine  rlTect  i«  proilitocal  far  nnd4T  tho  boily  of  n  hill,  by 
tlralnnge-vralera  cofrylng  sir.  The  wtitrr  follow*  the  Joint*  which  apUt 
up  the  sollil  ore-alniluia  Into  ntke^  or  tiiWi-ta,  from  on«  i<>  lliri-c  ff>t 
••luarv.  The  wuler  acta  on  the  bci*  of  thne  jointa,  converting  tiK  iron 
carbofiaU'  into  aa  iivD  oxide,  lo  n  dtptb  of  bulf  an  inch  or  bo,  en  cncli 
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•icic  of  (Mtdi  joint.  Wbcn  there  mo  two  at  lliTeo  1*j<T>  of  (Ite  on, 
waliT  bM  got  between  (betu,  and  made  ialcnuvdiale  l«funi  nf  oxid<  | 
dniled  •(•qidoxldc),uriri>D. 

"  GooarqtieBlly,  llie  miuen  Itiid  the  carbonulc  on  aliwly 
into  blockd  to  bo  roaMtnl  and  l)ri.>kuii  up  linn  tut  tbo  Atnwco ; 
alio  And  a  ccrlnin  (iiitnlit)'  of  ore  ransU'il  for  tlicra  liy  Naian-,  tiRj 
cent,  am,  dntitutc  of  lime,  and  serving  to  rectify  tli«  ovmUimiluu:* 
lime  in  tbe  carbonate  ore    Naliin)  ought  to  have  token  ant  ■  palmi 
no  admirable  on  arranftcntcnt. 

"  Tbu  fnct<  nborc  atalcd  are  scqairinfi  n  Kralor  imptirluioa  fimn  i 
npid  uxicDsion  of  the  niilnmd  B7MCU1  in  the  i-ouiiiry  lyitu;  betwMv 
Ohio  WHten  Bad  lh<^  uraboaTd.  Tli«  niiillifilicalioD  of  Lraach  toaili 
tachfd  lu  the  I'liilitd<ilj:liin  t  EiU-.  ibi'  I'enn>jlTnnin  Ct-alnl.  tbt  Alkh'lisr 
Vntley,  Ihc  Itnllimore,  CoundhviDe  &  Pittalimg,  and  ilie  B*liiiuan 
Ohio  lUllwaya.  Id  ujiening  np  a  lorp;  field  of  inqutt;  uiio  tbe  bcM  liml 
tlc9>  for  iroD-worka  planl^Kl  on  mnl-mciuure  cava.  Tlw  old  otc-baifa 
bi-ing  rcf xaminod,  and  nevrly-tlUcnvicfnl  nut(.*raps  are  escJtiD|[  mii' 
iittertitt.  Large  aamaof  mnnuj  are  bcinfi  inTotied  in  eoaMroD  |iro|intiif 
uid  iho  raliwai;  coinpanin  arc  finiUiig  ilMmmlrm  drnvii  Into  ilw 
tbaae  of  Iho  beat  riles,  by  a  viitm  IbrtBight  of  tMt  on  11  fulnrr  BnWl) 

'*Ilow('VernainGroas  prirato  funiaora  and  forgoa  niay  be,  Ihntemtal 
nfewpriiDo  DatttnlorntnaofiroB-inBniifticinrni  and  npan  tbt9<:  ibffiwl 
nilit-nj«  most  alnaya  plooo  their  chief  depomlon^x^  What  Iho  CuM 
Works  at  JnhnHtnwn  are,  with  its  doun  Uasl-furnoMn,  ita  roat 
mill,  nnd  inripient  Ifc8«!m<?r  ntc"-!- work*,  lo  lh<!  Penii(rrlv:iii 
Railroail.  niicb  will  hiod  lie  some  i^at  »labti)Jimml  on  tbe(  < 
rond  no  wiun  n*  the  orca  of  tlw  Yi)i4;hi<')theoy  Vnlk-j  come  li*  bt  "J 
enough  known  to  deiemtine  liiv  |iii>|»r  point ;  nnd  »ucli,  for  ihir  1M 
noTo  A  Ohio  lUUmf ,  will  praluUy  be  the  fine  dvpntlt  m%  InnuUlr,  wC 
Grafton.  So  mncb  spocalMivo  mnior  U  nllonl,  tliat  the  piilillc  iiihnl  i*bc 
wildemt  and  nawtttoil  about  the  Itrat  )>rinci]>lcf  of  niin<^ali>ci'  ttdgf^ 
Ogs ;  and  wr  think  we  cmnivt  do  tbn  inilwaj  ictrrra  :>  f^ 

tbnn  by  itotiBit  snd  rmtaliiift  ■■"'b  RtOKraphicnl  and  ^'i"  <    11 

bi'ur  dirtclly  nnd  )Ki<rerfUlly  upon  that  fint  nntl  |in-nl<r*t  <lr*ii|rnilBi><^ 
nirtnitl  <iiiiiuiiii<«  and  pcoviitc  lucalitloi  of  thn  taw  material  uf  <lic  in*^ 
manuEaclBn'." 
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Amtmg  the  Qi>Uble  pirinca  In  th«  above  Matccnnit  orr  the  vi«Tlu|t 
proponion  of  tlie  oobI  used  iu  llic  niAiiiifitclun!  uf  Iron,  diUtHn"  ■■'  * 
half  millioa  Um».  tiad  llie  tiiiall  (|iiantity  ii««d  on  rallriMiU.  U-lng  id] 
two  luilUon  tons.  In  looking  fi^nrird  In  our  protxilili!  nitiiru  oiiI-nKki 
It  ii  eridmit  tiMt  niir  rallrooib  will  nooa  ftiroixb  a  lurgi'.  iMrliapito 
InrgMt  item  in  the  iicc«unt  of  our  cuoMimplioii  i>f  coal,  insK-nO  of  m  ^ 
tli«  mnnllMt,  lu  in  Engtanil.  Tlio  ua«  ot  wood  in  lociMui>tiV(-t«),'itHi  l> 
imiy  tuinpomry.  Su  largo  it  llie  oonsutnptlon  ot  toel  Id  thnw  idmIUim, 
that  our  fomuls  go  <luwn  Ix-foip  tbrai.  On  tlic  New  Yofk  C<iAnl 
Uudson  HlvcT  Itnlt road, cadi  cngrlni-  conxnnip*  m-vva  liiii»lre<l  ami  iltytem 
of  ood  per  ftnntini.  On  khuIb  with  a  li^liltr  IrkfBc,  u  I«m  tituuiitr  nij 
bo  U4od,  bat  it  mnnot  be  qucalJonnl  that  tli«  contnaiptlon  of  r»kl  la  tUi 
tnAnnvr  will  yvrj  aoaa  amount  to  tnonj-  millioB  t(in».  I'lio  uw:  iif  ml 
for  iloniotic  pnrpoMM  in  tltia  coiuilrf  will  very  tnnrli  RxomI  that  ofOM 
BritAJn  ill  |>n>porllo«i  to  lli«  p»]iiilutioo,  owln^  bolh  if  ibc  i;n-«trrKT«rtt 
of  the  clitnvtc,  and  Ihe  raorv  eqnal  dletributloa  of  pmiwi't* ,  wliidi  e\ 
onr  whole  people  to  iodulgo  in  the  fm'  ii»i-  "f  lite  Im^i  Rid.  Tb« 
fiiclurci  of  iron  ia  vwtlj^  on  tbo  iniTc;i»n  lutn-.  a*  wdl  n«  niiuin. 
(Cracmlly.  \in\b  <if  which  huve  born  Inii-ly  mwh  iliiuiilntrd  by  ibe 
crciUMl  price  of  cool,  and  «mI  uf  luliut  of  all  kin<lii,  tn  Ilniilcnd. 

The  cxpoTtatloii  of  coal  {«  a  braiiL-l)  of  the  Inwlo  whidi  Iku  aoaml 
begun  in  Amrridi.  and  which  is  d«siiiiffd  al  an  early  day  tt>  abaurb  mlQ. 
of  tiinN  of  our  pmdui^tioa.    Our  beautiful  anthtnc-itr.  tbo  dneat  t|i 
ftiel  in  Ibe  world,  outy  nvecU  to  be  known  aii<)  utrd.  In  Im«»uo  ikiio  of 
liixiirie*  ivhlch  thi-  woatihy  abrond  will  require  of  IViin^j  iTuiiia. 

Tlieto  it  tbe  same  graiUtli>n  In  the  eual-DohU  of  liniat  Urltula  na 
roDnayleania  (ane  pp,  Ui^lll).    The  type  of  perCectlon  la  giu-on«|  is 
Bcolcb  I'ttODcL    llie  quantity  of  gaapmducril  ilvcreaMncuiiAiaiilly  in 
ing  aotiihward,  throtigh  the  Lonoahirc,  VorkiJiire,  Vownnitlr.  and  S' 
fordahlro  boiHiis  nutoarirtly.    Farther  loutli  than  the  Inst,  Dicrirmla 
through  arrcrul  rnrieticn  of  wcul-bittimlnuiu  into  the  iuilhra'-|io  of  Sov 
Wale*  and  Intliuid,  nnd  llim  inio  il>o  worllileM  oilin  of  Licvfiitthirv.     II 
Mtlmaiod  tlut  there  on  in  tireat  Oritsin  sereaty  nriudut  nf  wwl. 
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Talar,  Scotland. 
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InttAin  tBUmibuiu). 

Anlilm,  «T  Billir  Catilf 
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Tfa»  mort  iin]Mrlnnt  and  pnxlucliw  of  ibr  cmil-fldJs  of  RugliiiKl  is  the 
Duttuini  •lid  >>''>Tiliainbcrlnnd  1n«in  near  Xcncutl''  {No.  SS  on  tlic  map). 
It  i*  <10  inili^i  long,  trota  six  lo  H  tntlm  iridi-,  nnd  pradocc*  kboat  S4  per 
Btnl.  i>f  lli<-  ooo]  mined  in  England.  In  (hi*  batin  ojo  IS  ittaiii*  nf  (wnl 
more  Ibflii  14  tnrli(N  tliiicli.Bix  of  Ui«iD  hting  more  (hiin  tlir««  fwl.nnd  toi 
of  tltrm  Iru  tlian  iluvu  font.  Th«  two  luuot  itnporliuil  U'llti,  ilir  High 
Mnlci  nnd  il<«  I»«'  Main,  an  oach  of  n  ihlckuMs  of  »U  feci,  witli  a  luyvr 
nf  ninir-  rtr  |>unr  cnHl  in  eacli.  In  F-nKtnnd,  mx  f«rt  Is  ihlckncM  of  c<k>I  Is 
n  I  nnd  from  aw)  l»  Iwo  jani*  in  a  OMamoo  tiic.    This  norlh-of- 

£l^:  l  .  ^lon  haabctn  forft  luii|-  time  tite  principal  auurccol^lbv  iopplj 
(if  EnglUli  r--Mi1. 

Tlif  ?inir')r>liliii«  and  Worccattrnhlnt  coal-IMd  ia  XI  milrs  long,  and 
tia  mrtin  iioailili  it  IwtwecD  Hvta  and  cJitht  mile*.  Tb«  Dudlcj  coal,  b 
Bttuili  HuUiintaliin  (Ko.  11,  on  ibc  nap),  ia  i>f  liniud  uxt«at,  but  Um 
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]iiriiioi|>al  bod  of  casH  u  3D  tvet  tkkk,  Botl  tbtIm  front  M  to  M  trei,  wUtk 
Id  m  very  Mlraortliiuir}-  tliickutus ; '  nnd  lime  &rc  live  ullii-r  goMi  W4*, 
tiMMMtinit  *,  4, 8, 7,  uid  13  TMt,  the  wliolo  tHIckniM  of  eool  bris^  OS  led. 
Suflonlnhire  bjhI  Worcfru^raliirc  proilucc  nbout  t1  |H-r  cwnt  of  ilia  wlwh 
firtiiturt  uf  the  Uuiled  Kio^lotn.  XiirUi  8uB'in)"l>if».  r»lln.l-Ui»  Pol- 
tcrit*(N'>i,  Hi,hM40Buam8of  coal.wilhnlotal  tir.  -ni, 

of  whicli  3:iar«  largo  workable  b<-<)>  i»t-ii>i(iriii(,'  II ^ib* 

(N'o.  19  and  Ml)  hM  IS  MakBiii  of  coal,  with  a  liiUl  IIiicktiTM  of  M  fr«,  oT 
vbicb  Uw  boM  l>«d  »  fire  m  (is  feet.    Leicceterabin-  '^'"  ■'>•  '<»  <•« 


MUiu  of  ■  worluble  kik,  with  40  fwt  Id  all  nf  ron).  Tlio  CumlwriaE 
co«I-fl«)d  liA*  three  ii'oikablo  seMDU.  Ucrb^'tldm  pmilacea  the  nlinb 
i^t-coiL   (Sim.  IQ  end  IT.) 

>  Sw  liteU  or  voiU^  In  iMt  thkk  ctaL 
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Boutlniid  pmliiMa  18  per  cenl.  of  llio  coal  of  lUo  Cnili-<1  Rtn: 
Tlie  grmt  coiUfivli)  of  Scotland  Una  no  «xlr«iiio  Irnt^th  nf  U  niUr*, 
u  BToraga  bremltb  of  96  ml\t»,  uiil  a  tvi>ikalilc  ttirfacc  of  tomi-Klivn 
between  1,450  and  1,7M  «qnaro  mltM.    la  Lttbkrk^htm  (Xo.  28),  Ibrn  wa 
SO  luSD  beddofcoal.    Clyd«(Na.  9tt)  buM  ci»>-bnl*;  J<>lin>>i<ruu  (N'u.^^ 
bu  10  co;il-bc>l»— in  ull  too  fret  nl'  eivtl.     The  .MidlulliUn  (Ku.  HI) 
S4  seams,  nicaiiimng  Of  feet.    Kuft  l^tliiAit  (No.  33j  has  50  lu  M  cool-l 
ovvr  onn  foot  thick,  is  nil  1B8  fvel.  Ute  thickesl  Ix-ing  18  feet.    KiliiuRiucl 
(No.  83)  prodaees  antbmdl«.    Bwia  No.  M.  mxitb  of  Ajnlilro.  liM  SI 
feet  of  Aool  i  and  b  tlie  CtaokmAn,  lu  Flfwliiro,  ilwn  are  US  0(Ml-*>Mab 
Id  NuTth  WatM  (Nn«.  ST,  8H,  sad  8U>,  iba  Co*l  \»  Ututuiiioii* ;  tlirre  lit 
■l^veu  beds  la  ult,  from  ST  to  30  feet  thick,  the  lnig<>t  bejjig  from  tit  W 
•CTOD  CmI.    TIw  r<:iaMlcld  of  Bamk  Wb]u(No.  40)  t*  M  tniliv  from  tM 
t">  wwl,  nod  Hi  niile«  in  tiidUi.    TUc  coal-pmdacinjt  r*ick»  are  10,000  iat 
tbick,  and  ti  full  •ecticin  oboir*  20  workable  mmiu  above  tiro  lect  Udet, 
making  in  all  84  feet  uf  wurknble  coal.    The  aaDiracit«  basloa  of  SotlA 
Wala«,uidof  tbeaoulhcm  imri  of  Ireliiod  (Ntw.  47,  48,48,00,  andSl.lot 
deaeribed  in  Chapter  V.,  ou  fordgn  anilirMito.    lrcl«Dd  baa  obxi  TO 
OoIUcrlm,  of  which  DO  aro  irorkiug  on  old  |»ltlare  oa  a  anull  tali 
onlj  produdB);.  in  oil,  in.'.TM  Ions  In  IHTI.    EnglaDd,  Scotlud,  uJ 
WaUa,  had  3,TaO  collierie*  in  IkTI.    From  Oic  foDomog  staUment  il  sp- 
poua  thtfo  \i  but  little  rarialion,  froiu  year  to  four,  ia  tbc  rdatire  i|un> 
dtjT  of  «mI  produced  in  ttin  »erenU  dbtrlcts : 

Stmatarji  ^tU*  Quantitif  nf  0»at  prwlieid  in  MeA  OmU  ZMrtrU  in  *^ 
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In  tlw  yeai  18M  (onie  degnt  of  public  uixietjr  wat  awakrawd  In 
lud  on  Ihc  mtiject  of  the  patumacc  of  their  coaUupplj',    The  wl< 
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JuunuiJii  iliivctMl  attention  to  the  cnlculationa  i>f  Prof.  JeroDt.  and  the 
malt4.'r  wiik  dtucuMccI  in  Purliatncnt.  In  Jun«  of  tliat  jrar  o  roj'nl  con- 
luinblon  wiu  BppiiiQtcd  to  iii<]aire  into  the  •rvunl  mnttvn  ntlatln^  to  coal 
ill  Ok  I'niii'd  Kingdoin.  After  firo  jMnof  itivintifpttlon  al  )!T<--ut  cxpoDso, 
intli  ibraJratit(i{[«of  {Hiiduaiiitunls.  and  with  every  bdlliyalloTili'd  ttw^i 
for  oIli-i'tlDg  materials,  tlieir  feport  wae  complvicd  In  July,  1871,  forming 
lluvc  Urge  TolumM,  in  all  l,S50  doiitil«-«cilinun  jMgm,  royal  qtiarta  nw. 

"Tlwaulijfclalatnwtad  totboflrecMitmiltcct  were;  Ike  poauiblcdqith 
of  vrnikinf;,  wtxu  ia  comlmsttiin,  wa«lr  in  wo>kiii]t<  tlx*  pmlMliilitf  ot 
findii<K  <'*xd  luidrr  the  PtTtnian,  New  Ited  Sundatcoc,  and  olkur  vuptirin- 
cum)>rnt  BtratA,  nod  mineral  (Utiatici  icupcc lively. 

"'Ilie  iuvisMlgation  to  determine  the  niaxinium  depth  toirliloh  i(  vould 

be  poa<ib1e  to  worlc  coal  hoe  not  been  conoluaivc,  but  the  cNiuiiiMlonurs 

MDtlder,  from  tbu  erideoce  bcfnru  them,  tlint  It  ml^lit  folily  be  eaauiaed 

Ihet  :i  dq>lbafat  leant  4,000  Icctoiij^ht  beteneh4-d.  Thia  ocknewlodgneot 

ntist  ^Ivp  graerol  MtJrfaciion ;  for,  at  pniMnt,  lher«  am  ouljr  about  tiro 

iuliM«  Ihat  liAT*  reached  one-lialf  of  that  depth,  and,  (toiu  the  expnlmoe 

gained  h)  tbow,  It  appeairs  that  the  blgb  temiierniviro  la  not  In  mau;  caaej 

pormaitcnl,  and  b  ftvqnentlj-  inocb  noillfled  by  accidental  drcuiutuncee. 

TI)o  teuipemture  of  the  <anh  ia  oenetaot  nt  a  depth  of  about  90  feet,  end 

ni  tliut  deptb  the  temperature  i*  fiO'  Pafar.    The  rale  nf  inereoae  in  the 

eonl  iltilricta  i*  gcaendli'  about  1'  Puhr.  for  every  CO  feet  of  depth.    The 

llentinjt  p(oee>ii  in  moul  rapid  at  fint,  when  the  diflercnce  of  tcmprnkture 

bf^ween  the  air  and  the  tttatQ  b  grcatcut,  and  gradually  dimiuiiheii  aa  the 

It-tiglh  of  the  p(UMt{c  is  extended,  never  Cenring  until  eomplvte  nuimilu' 

tloQ  i>r  temperature.    Tlie  air  tohw  up  (be  beat  much  mure  rapidly  in 

pillar  and  Mall  wurkio);  than  in  lunt;-wall.    The  abaorpUou  of  heat  ttnai 

the  Rlrntn,  by  the  circulation  of  the  air,  ipvdually  loirore  the  teiuperatnie 

of  A  mine. 

"The  lalirtr^orCommittccCn'ercdireeted  to  the  iwiuiry  whether  there 
Ss  reau>n  to  Iwlievc  thit  ci>al  ia  irimti-d  by  bad  working,  or  by  careletmow. 
It  )u>i-ni>  thnt  tlie  exierisirm  of  the  Iduk-wuII  sy«tem  hua  dlminitlied  waate, 
fcut  niiieh  ia  atiil  lost  by  ImkI  workiug  and  earelevuicM— a  very  coniider- 
vble  ariMuni  in  proportion  to  that  which  La  actually  used.    Uuder  favorable 
aiyateiiM  of  working,  the  low  la  nbaut  10  per  cent,,  irhlle,  In  u  very  large 
number  of  inotancos,  tho  onUnary  waate  and  loss  amounts  tn  40  per  cent. 
"  With  regard  ti>  tbc  quantity  of  ejial  in  known  cool-lSelil*,  It  i»eatima- 
tod  that  n-ithin  depth*  not  exceeding  4.000  feet,  and  after  making  ihonceeii- 
•Mydfductione, there  ore  (includiug  upu'urdtif  lilO.OOO.OOOlnnaln  Irttiinil), 
SD,90T,2tt3,39S  Malute  toiu ;  nliiie  bi-luw  4.000  fti-t  there  nrc  T,S2D,MO,TS>3 
UKU,  making  U7,028,130,130  lona  In  all,  autl,  in  the  ettimate,  no  con^dtm- 
tlcMi  Itna  been  taken  of  any  l)ed  of  coal  Ins  tliau  rnie  foot  in  ihlckneM.   To 
thte  mu«t  >•«  added  a  fUrther  (]u&ntlty  of  OK.S'U.OOO.ODO  lous  fur  tbo  prob- 
able amounl  of  coal  under  Permian  and  othi-r  overlying  foriuBtlona  at 
deptba  of  leM  (ban  4fi00  feel,  and  dediiciliig  40  per  cent,  for  conihgen- 
ciea,  giring  an  aggn^lo  of  140,460,000,000  ton*.    Brtlaiatlng  ■  gradual 


iacKOM  IB  ine  pnjnuatkin,  and  tliat  the  i.'oniiuin]nioi)  per  iimu  m  jupo- 
Inttun  will  aUoiD  ii*  muximuni  at  l)i«  rtt<l  nf  ibc  jimcut  ci'itlttr), «  i<i|il 
COMUtii|>tioii  i*  tliono  of  148,130,000,000  too*  iu  UW  jcan,  «o  IImI  tiMjt 
Cliristoias  ^231,  no  ihall  hnw  to  look  for  onr  tupp)}  of  ro«J  frnti  Ibi 
ati1>-PcrinUn  iIcjiomIi,  U  n  drpih  of  Mow  4,000  fcft.  Tliit  i!uiniiilMkwB 
n4mit  that  crcrj  hypotlitti*  moH  be  )»in'ly  iiprculBUw,  but  lh*i  If  lU 
fiKMait  r«tv  of  iucTOBM  In  lli«  conauroptloit  <if  ci>*l  In  laUcflBiid}  tta- 
liuutHl,  vvta  in  »□  npproiduMtr  degfca,  tli«  pnfftvm  loirsnl  tbo  calionwka 
otvax  oumI  will  be  vi;ry  nplil," 

Tills  rqiort  liM  bmti  Mrrcnly  <'Hlld»<sl  In  tbo  BriiM  ffaartm-lf  ibtlw 
for  July,  1872.  'fh*  wriUr  orgum  tUat  tli«re  U  tut  ilouU  llial  Iho  inin** 
of  t«uporamre  Is  at  k««t  1°  Knhr.  fortnnj  US  (pel  iiKloptli,  oail  tlitnb 
rcMOD  to  boliovr  that  It  fblloKa  an  no(vl«fatin)[  ntiu.  At  MonkKrannMrtb 
miam,  tbo  depth  worked  U  1,C40  f«ct  bdow  lbi>  suriiic«,  u>J,  in  nmv 
qnoncQ  of  ilir  liigh  Icmpmitim,  tht  mcit  work  nbuntr  lititin,  wUci  b- 
rolvoa  an  iticix«Mil  expend ittirc.  At  !)<i«'t)riiltf(',  Ike  dr(|i«*t  A*A  b 
England,  2,870  feel,  the  trmperaltiK  of  tlw  enrtli  ii  M",  At  l.tVO  IM, 
itte  t«ni|)cratUR>  reachcn  blood-bunt  (06*),  in  wbkb  cimtlntMOs  csoliia  <* 
IniptMilbbk  Ttie  limit  to  wliidi  «onl  cun  ht  eitraoud,  betorv  wi<  iwcawenM 
«  Bt«ad}-  InCTMM  of  coal.  mHy  be  lakvn  U  1,700  feet,  and  lite  Uoilt  of  iti*" 
licablo  vxtrwiion  at  1.000  fcot  lower.  No  toglaeer,  who  Las  n  repiiiati"' 
to  inw,  would  vcntur<i  in  nfHx  hU  ii«ine  to  ■  report  thai  would  e.wil  a*'"' 
plnle  lli<-r<'r>RDniicnl  working  nf  coBl-itiin««  at  a  1ow«r  ilr]>lh  than  3, 


feet.    From  ],*00  to  3,700  feet  ihCM  muiC  be  a  atcnily  iocreHMt  in  the  e ' 
of  workLig. 

Aa  to  the  qunntity  of  iinmin«d  c««l,  the  Miitnate  inclodn  erwj  tliS— ^  , 
that  la  Mack,  and  Hint  h  more  tlinn  13  inrh«e  In  tbtoknem.     It  bIhi  , 

oludcH  the  total  cube  qiiiintity  of  coal.    As  to  the  very  lorRe  qunntitT  ■  i 

twftl  belirvifl  to  cxiirt  in  oridiii(yircrr<l  beda,  tbe  writer  declinn  i'    ■  ^^a 

Ilia  proliubility  uf  its  cxlmction  u*  Iwing  at  present  a  aerioiu  <[  ** 

lie  ftj(un;*  up  but  39,000,000,000  tana  ai  tli«  total  qiuntity  nf  avatlalK  - 
cool,  and  tbnl,  if  tli«  prMcnt  rat«  of  inctciiBe  uf  oonaiiinplion  eonilBUn,  Uff 
last  ton  of  tbi>  will  be  cxtxaett'd  Anno  Doailn)  IHfi. 

It  in  a  niatheoialioal  certainly  tbnt  tli«  cxIuHMloo  ot  «  deBnltt  q' 
tity  of  miitrrial  wlilcli  b  ooBaiiuHd  at  on  auniially  lactwianl  rale  b  onW 
a  queMioD  of  time.    Biit  thU  !■  rtally  a  nafmw  and  Imprrfirt  haiSt  <i 
which  t<i  n>lve  tlic  (|nciilint],  how  long  the  *nppty  of  conl  in  £n[,*lBUd  >1 
hold  out.     It  iji  renlly,  h<!*ay«,  (lie  qiwatlon  of  tbe  price  at  whirh  coal 
be  laid  dons  in  nn  ICnKUth  port — caroparinK  that  p<ud  fur  the  proJu^ 
of  tliHr  on-u  iiiinra  with  Ihiit  paid  for  th«  produce  of  other  coal-firliK^ 
inclii'ling  (Mght — that  must  drtrrmine  tbe  quoftion  of  the  activity,  • 
the  dlsitsn  of  Ili«r  Eaglith  mllit'riiw,  whatcriT  nuy  Iw  tbe  amount  nf 
actually  underlting  the  loil  at  that  tim*'.    Within  tlie  but  yoai  i 
very  lantc  incrraM-  in  the  wnfrra  p<iid  for  mining  labor,  and  n  ^r 
Vance  lu  the  prices  of  Englbb  coaU,  liaro  taken  place.    Tbe  prorur 
kbsardlty  of  " cttrrying  ooah  lo  Newcni'lic"  may  yet  be  rc«lit«d. 


^^^^^                BTATISTIC8  OF  COAL  MIXED.                             t6«          ^H 

TbMo  arc  flny-nin«  ■mall  eoa1>b«u>inii  in  Piiaxcx,  of  which  the  matt                ■ 
mportHHl  arc  thMo  of  the  l..i>ira,  uud  tboao  of  St.-£tK«nc,  which  *re  the           ^^M 
K^t  known  niid  the  Urgat,  comjiriMng  about  50.000  mtck.    In  Ibia  tuuin           ^^H 
n  19  bcdii  of  tHtDRiinoua  cunl,  uad  in  the  uumcdi»t«  neighborhood  uo           ^^H 
oTcral  mimIIm  busim  uunuiniug  mithraL-ite.    TIm  loul  itra  of  g<mI  la           ^^H 
*naoe  ia  probably  not  lew  tUan  3,000  aquaro  diIIm.    Id  1M4,  (h«  Oovarif           ^^M 
nttit  anglneen  csliiontod  tlitro  wfTD  800,000  tons  of  anlfanMriln  produocd,           ^^M 
nd  of  thn  15,000,000  of  tons,  tha  nK.au  kvoragc  quaiiiity  obuincd  on-                1 
inalW  in  FrnDoo,  nt  the  ]iri:*cnt  lime,  abiint  1,000,000  ton*  kro  liard  on-                 fl 
^bnidle.  nod  the  ninw  ijiuntitfof  toftcr  nnthractlv,  containing  nix  or  mvcb                 H 
tcr  ecot.  of  oxygen  ami  bjilmgun.    Tbu  oonl-baolna  of  Fnuice  ura  an                 ■ 
[anlta  or  nactAinorphic  roclu,  witli  IhiIh  or  mrber  naaaes  of  coal  of  It-                J 
Vgnbr  and  anoiititl  thicknoM,  aotaetlmm  atulnliig  to  40,  SO,  and  IW  tnt,          ^^M 
ind  in  one  or  two  places  lao  foet  in  Ihicknou,  of  ■  local  character.    Both           ^^M 
n  thpir  nxn,  ami  tlio  grmiiv  on  wliicli  th«y  rast,  tbof  mcmble  the  co«d-           ^^| 
liuin  near  Iticbuowl,  Virginia.                                                                               ^^H 

Prtduetion  ^  CimI  ut  /Vuiw«,  tatapHtd  /rwnu  th*  Ojfleiat  Bttunu  in  U«            ^^H 
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.  ^n*  BcLOiAX  co»l-Setd  i*  one  of  tbu  moit  important  In  Buropr,  but           ^^M 
it  lh«  moat  productivL'.  and  occupici  two  itutricl*.  that  of  Ltcgc,  eon>           ^^| 
inlnic  100,000,  and  that  of  llainaull,  contuning  900,000  ocrc«.     In  cncb.           ^^| 
le  numlM  nf  ooMl-Mnma  ia  rrrf  considemblc,  but  the  bnln  on;  to  thin,            ^^M 
id  ■"  luucl)  dhrufbod.  a*  to  require  apecial  inutles  nf  working,  and  timj           ^^^ 
lodaM  rarloiM  qiulitira  of  coaL    Tbo  amall  extent  of  llie  Iklftian  coal*           ^^| 
■Id,  Mja  L-  ftloiooin,  U  compcoMlod  for  by  the  groat  nitutber  of  the  cool*           ^^H 
axa*.  nnd  hj  their  num^rou*  and  ningiilar  tl^g  contortiona,  which           ^^| 
iTfl  tbe  cffuct  of  incmutinft  the  qoontitj  in  a  «niall,  wurksblo  surfoee.           ^^| 
U  the  wsmo,  ercn  to  Uie  Tcry  thioneat  InntU,  have  yielded  to  th«  elevating           ^^H 
1(1  (Tninpn^'iTig  f«rcv,  without  beio);  (ncloreil.  except  at  certain  polnta  ;           ^^H 
mo  ibe  Hlintp  ittadi  In  the  anglw  baring  been  prodaccd  wiihoat  nad«r            ^^| 
Ung  tftctatv.    lo  this  nqMct,  llw  fotmatkm  i«icn)blc*  'lur  aathndt«           ^^| 
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The  itTodnction  of  1869  wu  rqwmonlod  by  old  l*ii:w!».  sa.Tei.iW; 
tiaxon.T,  2,0»4,2e3:  Bavaria,  Ml>^7l ;  nnd  t)i«  otlti-r  *t4i»>  «f  ihr  X«h*- 
n-tn,  88.411 1  in  nil,  M,T74.»08  Ions.  Tlid  coal  [iradurtion  of  Pnuiit  h 
larger  ih*n  tlini  of  imy  oilier  country  in  Eumpu.  Thi-  bronn  ntl  !»■ 
clndnl  in  tli«  aboTH  gtuti-incnt  b  Ium  iboa  oiu^tliinl  of  Ihii  irbulit  ■mMML 

[d  Piiutsu,  thi;coal-m«adun«ar»  sold  to  be  90.000  ClvI  ililiJt.  codolotag 
U7  iieamjt,  in  nil  3U4  feet  of  cob).  Id  aaotlm  lield  tli«n<  ue  llHtnM 
ortT  «ix  inchni  Ihick.  in  nil,  A8tJ  frM  of  coat ;  nad  of  wiirkftUu  Mmm*  llxn 
BIO  77  Ncamii  iritb  £40  foct  of  eonl  in  a  rv^nn  60  mllct  lunf;  bf  SO  liilk* 
witl«.  Some  of  Uir  immn  mc  10,  12.  nnil  )4  fi-ct  lliicli,  HOd  ll  icoxUM^ 
dinar}'  that  ihc  lon'ot  koown  ■eniua  atc  biluminoiu  ur  cnkiu);  coak,  BBfc 
the  bigber  tbcj-  rnu^  bi  Ibe  nd«e,  tb«  more  dT}-  or  nntlirudte  ib  ^i*^^ 
become.  In  IlrNOAfiT,  ihere  la  a  brown  coal  of  a  good  qualitj,  ib  bed>  "* 
tli«  tliickn*wi  of  SO,  70.  and  cvuii  120  ft'Ct. 

In  tbc  pwvim  cof  Anturins,  in  old  Cn»lil».  In  ibc  nnrtbcm  [urt  "f  8r** 
ia  B  coal -Odd  whip  h  in  k'n);i]i  rrAclio  fruni  Ibc  fronlicranf  Ftuncc  \u  Ut''* 
of  Portil([iil,  end  in  brc-uillli  nl  Iratt  e\g\\\  nr  10  inilrit,  anil  |MulMblj  nit*' 
inoK.  it  b  Bikiil  to  L-untuiii  60  cuul-iciiina,  luid  atlmr  nucoanta  aa;  ti|iwt* 
of  100  workable  a«amft  of  biiumiu'iuiicoul.l'nim  3  futt  to  S|  Awt.Bi>J  )•»'' 
nf  thcni  fven  I8J  feet  tLlcb,  of  tU«  very  buM  qnnlitjr  of  coni,  wqii*)  to 
of  Norihunibrrland  and  Durbam.  Thcic  bciU  arc  rnrlouiilv  inctlneil  *- 
ooBlorlrd,  ol^on  ntarlj  rottlca),  and  tnsa  Riunod,    Tli«  vool-lblila 
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Astiirias  tin  tikdy  bcmtftor  to  b«  naked  amoBg  tfaa  moat  raluabla  in 
Eiirnfif,  btit  at  prtWDt  the  prtMluciton  n  antnll.  It«dudng  tboir  mvlric 
quiaUU  to  IOR«  of  a,240  Dm.,  Ihc  production  in  ISiM  «n*  ITS,SM  tuna; 
in  18M.  a09,BM ;  in  t8C$,  IIT.TTO  too*;  and  AS0.S8T  tana  in  IMO,  ImaJdca 
SV,4S0  tuu  of  Uiiaile. 

Tlw  greut  innjotitf  of  th«  dqwalU  of  cuaI  in  Autmtu  are  found  in  tho 
Dortliif  rst  ]>oriloti  of  thv  euiplro.  and  tbe  Ttrtiury  ilp|ic«lta  do  not  >icld  in 
iinjiorUncF  to  tlic  nior«  aiideot  foRiiationa.  I'liu  followiug  taboUr  itole- 
Bcnta  conUin  all  tbat  would  afford  tnoch  iQlnnt  to  Amorican  r«adun. 

Qunalliln  of  coal  and  brown  conl  produced  in  each  prorinoe  In  I80S, 
that  of  ttnli'-min  bdng  tlie  Inrgrat,  the  AoKtrian  centners  being  reduced  to 
Ionaaf2.2t01b«.: 
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Tticrf  can  lie  no  morr  dwcplivp  itatiMDcnt  mnilc  in  reppird  to  the  Anirri- 
c«n  uMl-fliJdt,  which  may  be  at  ilinumo  time  true,  tliun  that  uf  thdr  urci 
only.  But  tlieTeadcT,  who  b  prciumed  to  hare  read  tbe  preceilinK portion 
of  tlili  mirk,  will  be  thereby  enabled  to  divcriminate  between  good  and 
iMtU  (|aality,  Ihkk  un<l  tliin  a»in«,  Uieir  neamew  to  tho  anifac*.  ud  the 
fiw*l)  UIca  for  nilninp;  .tiid  lr«ii8portalion  to  a  ftond  niarkd ;  but  eapeciotly 
lH.'t\vi.to  good  and  b*<i  quality.  In  onlrr  that  no  onr  tnny  l»*  misled  by 
•ur,  the  foUowiog  tabular  atatemcot  of  the  aKM  of  (he  conl-flcid*  tn 
State  i«  occotnpanird  by  nnolbRr.  giviug  the  aaniul  proilnction  of 
^h,  lo  tn  I,)  Irnd  to  a  more  juit  estimate  of  their  prrm-nt  iroportanw. 
*>  State  nf  Kaa*a<  contains  far  more  i>qunro  mll<«  of  enni  Ibno  Tenn- 
I^aanU;  ret  lliebrgc  bed  in  tbe  Ultle nawitao  Bmui,  five  niiica  long,  and 
■""^  "  .48 
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lev  tfaui  oM  miJe  wide,  U  wotttt  more  tli»ii  all  the  coal  la  Ehum.  tb*! 
fiitulb  grmt  ciMl-SuUl,  or  that  Ui  the  SUtM  of  luwo,  Ulssniiri,  NrbnUu,! 
ttnl  KniuM,  cuntalM  64,H8T  sqiurc  mile*  of  autfMor,  Mid  gmtt  h  It  lu] 
inipartunce  ha  that  rut,  fertile,  troolcM,  pnirie  coimtry,  yK  It  euBM  I 
ooniinNd,  In  any  mpoct  but  uxc,  lu  tli«  tint  or  Allcgliuny  m>U-liU  | 
tba  SUtM  of  Puuurlvuniii,  Ohio,  MuyUnil,  Wed  VirginU,  tUttoi^ 
tOL'kv,  TeiinewtMi,  uid  Alubaum,  eoiit«liUlig  68,737  ogauv  mika,  tb 
in  the  bllcr  hciiig  fto  mucU  belter.  But,  in  »aj  view  that  uuy  he  liba,1 
we  ahodld  b«  conleot  with  our  bountlftil  ttof«e  of  coat,  allluKigh  [i  UdiC| 
all  of  oqually  good  qualllj. 

AfM^tha  C'Ml-Jlil'i*  ef  Atofrif^i,  and  tAeir  Anniuit  pntJuttie^ 
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DETAILS  01-  THE  PBODDOTION  OF  BITDMIH0U8  COAL  Dt 
PENM6YLVANIA. 

Statutia  of  tke  Ssrerai  VarUtUi  of  Bitwainou*  Coal  miiud  m  P«»M]ibf- 
nia  in  1871,  derited/rom  EepifrU  made  to  ths Auditor- OenenU  andttiir 
Avthmitie  Source*. 


OFEIUTOR  OB  CDUPANT. 


L  8KMI-BrrUMIN0D3  CQAL. 

BlUDmRD  COITMTT. 

Townnds  OobI  C.mpBar 

Fill  Croek  B.  C.  Compsuj 


Tioga  Coustt. 

Fall  Brook  Coal  CumpBo; 

WIlBun  Creek  Mloee 

IMuiiii  Bnn  Ciull  CompDnjr... 
BluBubarg  Cool  Comptn; 


BarclB)'  B«nro*d.. 


riiigillmUTDiul.. 

Local  Dee. 

riagn  BaUnttd. 


LTConNa,  Ckntbi,  &  Clubtiiui  Od'i. 

Mclniyru  Cnal  Compunj 

BEllflruDlE  &  S.  H.  CuuipBDT 


N.  C,  Ball  toad. 

B.  AS.  S.RaUrotkd.. 


CUAAnrLD  Co.  OR  PniLupsBU'o  Rxoion-^ 
PoweUbn  Coal  and  Iron  CuaiiiaDi 

MoshannoD  Coal  Company 

KliiJiiiDluie  Cnal  Cnmpjuiy....... 

WTilloADoBle 

B.  HonttB. , . 

BUtteiit'tirgflr  A  Hinoi 

EnifrprlM  Coal  Compaoj 

J.  A,  6.  Wbllc  .t  Corapaar 

tjulon  Ciial  Ckitnpany,,...,.,. 

Derby  t'oal  Cntiipany.. 

Dovia  W.  Hull.. 

Suvural  oLb^^r  companlca  uot  roporled.. 


Uted  by  Hip  FennpylTBDla  Ballroad  Co.. 
Carried  aa  rrelghl  by    "  " 

ClUBniA  COUKTT. 

Cambria  Iron  Company iD  Iron  Works.. 

Oeoru'^  Fleluncy iLoca^  oefl 


EUlnad, « l>aUly. 


Bandy  Bld)^.. 

Oftcflola 

MoihaniioD  ... 
BL-artTLoD  Br. 

Eureka 

FianbUa 

Penofjlvanla.. 

DeCBlnr 

MApelton 


Dflcatar..... 
Uarrltdals. 


Lemuel  £  Bradley. 

MoDtiRr  i.  Rotbrock 

Jan)o^  M.  Ooopar 

A.J,F<>slo. 

AckiT  *  BlFickmor. 

WUIUm  nii'.v  

JauiiLF  [J.  l^vflert.,,-,-., ............. 

^ouEF]  Fork  Cod]  nnd  Iron  Compaoy. , 
CdiubrLo  Irou  Compflny,  H,  A.  Logao  . 
Oibcr  ndric'b  Doi  rcporiod '.....,-,... 


Feougylvania  lUllroAd. 


H  LUTING  TON  A»D  BeDVOHD  CGUJfTIKa. 

Broad  Top  MonntalD  RMiod 

Uisd  by  Lbc  B.  T.  B.  B.  Company 


LouL. 


in,9» 

uB,oait 


233,GK 

S8G.StT 
106,(181 


U.IKS 
08.000 

mm) 
u.sss 

5.»(0 

m.vsa 

IS.  in 

flT.-MO 
Ol.lOT 


9B.1S1 
E1S.TK 


3U.UT 

cuo 

tjot 
lo.an 
■.su 

ISO 


S10.tU 

B,OH 


0— ^ 


MM 


ffliM 

men) 

9M 


HiW 


Total  Berol-Tiltamlnuu!! a,T^^ 

'Aaalyita  of  HoebannoD  Creek  Coal;  Carbon,  TI.GSt;  TOlaUle  matter,  '*'"'!  *JJU 
fl.sea;  water.  UeO;  inlpbDr,  0.B4T.  TbeTolatUe  matter  cootalna  S.1ST  of  taydiacm-  D'"' 
Aprtl.  IfflS. 

a  The  FennaylTanlB  Rallioad  ncelTed  for  truupartaUoD  on  ttie  vealalopeuflba^ 
gbany  Honnialn  SS8.B08  tone,  reqolrtne  thla  addition  to  the  ijnanUHM  irportad  by  ft"""* 
•DBDiBiated.   ThacsalofltwOambiiatroii  VTorkawuiiolcanrMliythenllniad. 


STATisnos  or  coal  HmEo. 
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'rodvetion  <^  Bitumintnu  Coal  in  Penntijltania  (ooDtinii«d). 


OfeUtoh  or  coitrXiTt. 

bitdminods  coal. 

mTox  A»n  Euc  (tommi. 

Coal  Corapnny.. 

BtoiiL  CcsiiipAnj. ,., 

rCoul  Compony 

kjtpbii.o.ao.co , 

ODllll  iDjp.  Co. 


&illiHl,>rlnlttT. 


JF  AND  JimMSIlK  OUUH  I'lU. 

dCcttlCo 

jnliTplU 


Abhrhiiio  Comnr. 

land  Iron  Co Snow  Hill  &  Smnnlt.. 

i.Pi.nerACo Jloniia-llo  Purasce... 


F.  &  E.  BAlln»a. 


CBrtollon.  S.  B. 
Local 


MorsHD.. 
veil  £  Co. 

■en 

.  Lamblln 
ilr;  pllg. . 


[ini?  Creek. 
MflfaonlneFQraBce..-. 

ToOilCllj 

Stemirnon  Fqtmco,, 
Forlocal  qbq..... 


Clauoh  Couvtt. 
:  Faicaoe 


Waubh  CoiniTT. 

aBmon....... 


UcDd  In  ftinucc. 


For  loul  qia . 


VlKAFOO  COUKTT. 

ilnwn  4  Fmnklln  RBllroad Al  RjijmUtoo. 

iiown  SFmnldlo  Ballroail Cranbcrtr 

lUnrn  &  Fnoidln  iUilrouj Fiencb  Cr«ek. 

Borm  CoDiiTT, 

ihcock 

tW.B.Nnle; 

Lrd« ...-...,. 

Rogen 

rcc- 


AHwIunj  Townihlp.. 
Bailer  ■• 


Fnrnflce. 
AUf^^bBiiy.. 


eonntrjpllii ;For  local  om 

In  etan 

.  West  tcnnnjlnnta  Railrvad. 


MrtiTB  ComiTT. 

.lonn  S  FniTiklln  lUllracd 

ODfln']  ('on!  Cn. 

Anelsr,  Whfelcr*  Egbert. 

.  *M.fo 

0 Local 

err Local.. 


Rbcn.  AAI.  Railroad... 


Liiram™  CornTT. 

oal  Co 

11m 


■Kile  and  Bearer  V.  Ballioad. 

mce  Br  Rallmad 

icIcR.  n.  and  OreCa 


BlAT^  COUHTT. 

I'ownsh^p 

Pall  Wortn. 

JPIlTi;.  Etallroid 

lines. 


m  nine* 

n  Coal  Co.'i  Sailioad. 
,W.  AC.Balhnad..... 


For  fl»-brlcl( 

Far  wit 

C.  A  P.Bflllroad. 


8,064 

1B.KH 
1B.6U 

sftsa 


111.100 
M.OU 
]S,6S8 

iR.eao 

B.HTO 
10,81G 
11,490 


18,714 
11,87) 

i,iKia 


i8,«a 

KgKl 

tan 
Ejno 

]i,sta 


81,017 
]4>,<H1 


H.MT 

BS.TBO 
17.800 

is.osa 

1,400 
1,149 


U.S34 
B1.064 


BS.4tS 
SllH 


40.14S 

4.%n 

1,141 
4«1 

4,nH 

877 
W,1GB 


Onair. 


116,eR 

1,400 
6.017 


iea,BM 
LODD 


Vim 

B1,4H 
SOSM 

185,70 
86.413 
U1,UI 


i(ie,«s« 


Mi 
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Production  <if  JBitaminov*  Coal  in  Peanti/lvania  (continned). 


OFnuTDB  OB  amPAITT. 


WAftBDVOTON  Alta  Alluhaut  Couktev- 

D.  Htlen  *8on 

NesrleT  A  Co 

HuKfleld  Coti  A  L.  Ca. 

FortPltlCuslCo 

Pi Itsbiuv  Union  Coil  C-o 

OhlagolPitWbnrElC  AS*.  Co 

PeDDSTlTanla Oo«]  Co,--- 

Cblc*e"uiij  Piili-hdiv H.  AT.  Co 

PltU/KBt.  C.  *  C.  Co  

WUIowOroveUtne*. 

M.T.  4Clo«r.  O.  C.  Co 

PltM.  WllDDtnlLlCo 

MldwHJ  MLnfl« -.-.--.-..-,..---. 

Whlleiiown  CmI  Compuiy 

BnrgBttTllle  Colli  Co 

tjKa  bj  the  P.  C.  A  Bt  L.  L.  SaUrood. . . . 


P.H.arP.O.*BtL.B.R. 


Total. 


tMimljwimttl. 


4i.aii 
seem 

a,»Ti 

S.3K 

ST.HK 

8.119 

n.aio 

9.UB 

e^ 

110 
6,4BB 


Tua4 
0-^ 


m,m 


ManongoAela  Slack'Wattr  Navigation. 


0PIIUT011  OB  OOJIPiJtT. 


TvnOilpi. 


Cturtlere.. 


Obu-iien  ODd  8i.  Clulr. 
BnldnlD 


LIdcoId 


John  Qirlln  *  Co 

WlUlni-ill  ifiowley 

B.  A  J.  Wnisoh 

John  O'Nell 

Horner  Wood  *  Co 

nnljprman  A  Co-. --..-.. 

Rohblnn  A  Ji^nklni........ ..-- 

NoiBb  ft  Broilirr« I  Forward 

John  C.  Biskli'  ±  Oo lUiOllii. 

J.  D.  Klflcr- "   

.jDB«pb  n'Dlton  a  Co. yf.  SUntMtli 

J.N.O'PJfll  *Oo 1 

Bnmcir  nnd  Kobcrta Ellmbelh 

Wmiam  Me'JtIl I        "       

JameH  0*Ni?ll..-.- -...„ 

DnncinOomcU  db  Co.. ------- --- 

J,  C.  Perry 

BrldBPport  Co«l  Co 

MIIIdt,  Cnntrord&Oo 


E.  Furlong. . 

Bobdri  S-^llm 

Uarfc  FlBmrl 

liobi'rt  Wellington.. 
Wllllmn  J,  Pai-»;1Ii. 
J.  TlitDbrUg» 


MeKeopon 

TonirhloGrbpny  RWer. , 

FBveltaCUy 

Bridifcport-.. --....... 

Jfllfenon. 


Brown  btU  la.. 
Pool  No.  i. . . 


Tm. 


M.R51 
19,«t 
77.«ei 

n.iHi 

B^ll 
U.UBS 

ii.am 

Bfi.BIH 

!a.MT 

ea.ooo 

«,«!> 

aa.'tss 

3I.Sffl 
El  .670 

100,030 
4,000 
7.1«l 
19,000 
ffi.OOl 
ffl.TlO 
a.BDS 
6.000 


There  are  many  others  not  reported,  but  the  total  qaantities  Bhippe^  ' 
the  Hoaongahela  Navigation  in  1871  were  tm  follows : 


rOOLB. 

CnuUv. 

Tiu. 

AUo|i^Qr, 
Waablnitou   j 

1.0!<B.lt» 
SlD.dS 

, 

LI            M                  '^4 

ReekoDlDf  ^  buatiBli  to  one  ton .... 

i*n^ 

?1aTE5KE  «■  AMI.  WKMV 


Od. 


BKk'tKa<*M  P.. 


fO.C.CoL .. 

vO.C.*C<]*eto,. 


Biwi  I\«l. 


T^nott*  1\™B»hlp 


«UBt 

B. 

IMcr 

OuC«lCo. 
■MroDg 


«Ct> 


DiiDhAr  ^  ^ . .  ^ . , . . 


'Ort... 

M  801M 

ib.i:!;;":^^"---- 

itoU  ACo ..... 

b  Vnogbloghenj  CmI  Co. 


yrotl'F  8Ullun  . 

Tuniaal 


nn. 


WI  TlLLIT  BAILMAD. 


IA*on  ACQ 

iP.  lUbm 

W<  MBoahctnriDR  Co. 

rtACo 

tunv... > 


Occcoli  ttlatloii . . 
Mount  PlcuHnt. 
Union 


Sjmiiy  Cteolt 

Pmn  TowDUhlp... 

ITiiInnil , 

Lock  hull  HUlluu. 


Pa.  IUUni«]  Wnl 


aiT  o»  VnTttata.' 

IBBDBallnMd 

10> 

iHCAlCo 

■It  A  Co 

alMeta  BrlnloniDd  FllMb'g. 

bit  Munbci Bring  Co Pi>r  flail  lUaifactgn. 

IndMlBlugCo Bf  Klver 

■  ACo --.- " 

■ICd "        

» 


t*.M> 

i.wa 
ntm 

A;,»t 

T.tWt 

ni.iiift 
17  .no 

t.lM 

K.MO 

M.(M4 

M,Mn 

v.oiu 
n.ino 

HI.IM 

*,im 

I.VM 


IfDJINI 
Dfl.MO 
W.IM 
M.WI 

l.MO 


ICoalCb 

Gu  Coal  Co 

So. 

iMdlnsCo... 


I  Co*. 


f  vr  >;•»•  w* 


U.I  11 

M.DM 

■noiii 

MJMi 
IIIM 

am 


■timi 
Him 


<Ma)<«> 


Mi,ini 


■Mm 

IMI.Vtl 


>I1>W 


mtm 


(I  Ml 


V-am    ■■!—  W>  nnU  WWVHV'^  ''  v.*'    "fM—t  VHMylMW 

A0O9.  aiiwuir:a7  -»  kw    ^  -<^^  v^  /ma  •*«  f»  *''  it*^^*^  a  ■  'i»*«4i«4  **y^ 
•iffnConEoa  <ur     T.nff  ■  i  B>r  ■■■■■—  ••  ■•'^■' 
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APPENDIX  TI. 


Other  Minet  in  Metter  County, 


OFEIUTOIl,  KM. 

»Mnti,^a. 

Ttm. 

tmkh 

UL  SPUNT  OR  BLOCK  COAL. 

K«el  BIdge  Illne,            1 

Klmhirlj,  Forba«*Co. J 

B.P.  *R.B 

vtsa 

t»JSA 

WJTA 
1,400 

I. on 

!>,!« 

sa.no 

TI.WQ 

affd 

40.067 

»                              M 

LacluvHiina  Hliie,  r 

11                              .. 

»                               >t 

LocmI 

E.  A  P.  B.  E. 

IK 

<* 

.1 

Total  BIcKk  Co^ 

oun 

vxoiXTrjniknoti. 

43UII 

ToUl  BltnmlniHii  Cinl  orallklndi... 

iXipt 

Statiatia  of  th»  Blottlurg  Region,  in  Tioga  County,  Pa. 


OLD  BUHfBUIta 

aiNM. 

UOIUB  Ktm 

FALL  BUWC 

AUDI', 

YEAHS. 

Arl>Dn.Qnl 

w.  u. 

D,  S.  tU- 

MofTla  ILmr 

Fill  Bmk 

TMfm. 

Co. 

HlUltl'. 

[W. 

C>jU  Co. 

OalCo. 

C<«I  Co. 

4.!Sfi 

»,9ce 

itt 

J8« 

KM 

I8.MU 

fl.MS 

14,  «M 
«l.8m 
10,  BIS 
M.OST 
83.7(8 

Ri.ons 

S3. 161 

sfi.ooo 

U.W 

!.» 

UW 

■^ 

urn 

18*7 

»0 

a.ia 

am 

inM 

»ni 

IHSI 

»S,(llB 

30,000 
35,8!0 
4B.(iT» 
41,788 

3,077 
»7,37(l 

aD,4w 

iolisi 

£3.885 
31,470 
S1,8US 
41,003 
11.468 

KM 

IBM 

tf,GOI 

TO** 

MSB 

"^ 

1856 

TILIB 

185T 

»^ 

1858 

H^ 

I8W 

%,114 

W.47a 

...-,. 

4«B 

1800 

»,560 

Ti.S4g 

^■SS 

1801 

89.9113 

Tt.TIS 

'JJS 

1801 

41.308 

107,908 

nsjM 

180)1 

9S,M8 

148,000 

w-SS 

1864 

ans.ma 

175,138 

INOG 

S4!,86e 

161,770 

1860 

U3,8T1 

141,853 

o.nst 

411.7* 

481  ji; 

£81,850 

15U.31)t 

40,1141 

1B68 

S80.T4B 

190,048 

7S.B31 

isap 

888.078 

118,851 

107,070 

TlS,f« 

380.471 

■41,750 

ioa,sis 

385.0H 

3st.m 

11K.4A3 

un 

318,070 

133,(»4 

S»7,48» 

B**.** 

149,  G33 

14011,118 

178,091! 

a.ieo.ui 

i,iaB,»M 

851.881 

(.TSItM 

*  ToUl  tOQi,  Old  Bl»abarg  VIdoi,  BI8,T4fi. 


STATISTICS  OF  COAL  UINED. 
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e  Sarelay  Coal-D'ade.—Tht  following  table  shows  the  smonnt  of 
iipped  from  the  Barclaf  ooal-region  ainoe  it  was  first  opened  : 


lEAtia. 

Buitir  Ovl  ca. 

ran  Cnd  Coil 

TgulFndMiH. 

S.18II 

n.sso 

80,148 
»7,T18 
4iD,8W 

as-TTO 

M.tl88 

sa,OH 

48,878 
8T,SS8 
80,119 

T.B8a 

81,881 

iT.ses 
sT,oeo 
lT^^c^ 
igs,aiu 

149340 
188,060 

1B.0M 
»,«04 

KLSSa 

S.UB 

4,803 

TI,OHI 

11I),0M 

I1&,88S 

S,M6 

17,680 
80,148 
»r,T19 
40,e» 

Gi.TTB 

M.B8B 

SJ.OK 

18.1IR 
tM,4SS 

li.m 

78,8T8 

180.SIO 

178,888 
n8,88B 
181,841 

410,0110 

t,0M,S81 

tmjsn 

1,810,874 

e  Sallitan  Countjf  temi-aTtthraeite  was  first  sent  to  market  in  Sep- 
•,  1871.     Amount  shipped  that  jenr,  S4,66C  tons,  and  in  1872,  64,S66 

Analjsis  of  thb  coal:  Oarbon,  89.29 ;  ashes,  6. 86;  volatile  matter, 

water,  6.06. 


Situminoiu  (7oal  carried  by  (he  Huntington  A  Broad  Top  Mountain 
Hailroad,  in  Peantyhania. 


ss. 

T-. 

nun. 

TOH. 

TUBS. 

TlH. 

41,000 

7a,si8 

109,478 
180.BSB 
ISfl.WB 

STi.ais 

188,008 

306,878 
388,fl4B 
Slfi.lM 

wg.Tio 

144,411 

1888 

nO.S88 

1868. 

S0O,77« 

818,418 

819.B18 

W7,47a 

1687. 

Situninous  Coal  oarritd  oa  the  Bel^foittt  A  Snowthoe  Eailroad. 


ta. 

Tuq«, 

TIAIU. 

Tgu 

ruu. 

1W 

fl.>«l 
13,0311 
88.WS 
81,881 

1886. 

■I0,8M1 
88,187 

<o,i4a 
sg.ase 

8BJ78 
79,»4 

litaminout  Coal  carried  on  the  Philadelphia  <C  Brie  Railroad. 


at. 

Tiai. 

TUBI. 

Tool 

niBi. 

Tcu. 

E,3SB 
11.187 
M.TTI 

KMi 

1688 

81.181 
88.1)1 
8i,eK 

81.448 

«,«B0 

186fl 

668  APPENDIX  TL 

Coal  carried  on  tht  LittU  Saw-Mill  Run  JRailroad,  near  PitMtny. 


TBXB*. 

Tou. 

TEABl. 

Tkl 

TIARl. 

Ib 

ina.4M 

ISI.IM 

115.450 

m,ix6 

iBse. 

ixs,osa 

1SI,U8 

»a.6» 

UM5S 

uun 

lats. 

1881 

1868. 

I8T1 

lew. 

ISUB 

i«n 

1065. 

1 

Quantitiet  of  Coal  tkipptd  annually  on  tha  Monongaiheia  Sla«h*ttii 

Navigation. 


TtKBt.  , 

TlH. 

Txia». 

1*H. 

IKUBi. 

ts, 

ISIS. 

IS4,30a 

311,166 
38.^.805 
882,774 

4ui.ei3 

4S0,S60 
685.«»1 
638.664 
103,3)8 

889.360 

363,364 
1.t5a,lt> 

i.oniw 
i,i3i,4ff: 

3.517,909 
SM,630 
T43,3SS 

1,184,170 

i86t 

ilMS. 

1.4B3R 

I.HIl'itl 

I84T.      

LTOUll 

1858- 

'1867 

l2Ui 

I  SIUW 

1868, 

IMS* 

1861 

UOUH 

1863. 

hWSi 

mf 

UH. 

Coal  and 

Cohe  carried  on  the  PitUhxirg  &  Connellnille  BaiirMi- 

TIASfl. 

Toni. 

TtkKM. 

T1B4. 

TKUU. 

To> 

11,3») 
30.073 
31,4*3 
40.635 
88,686 

iso.Rse 
i59.;aa 

356.643 
301,653 
a«,374 

WM 

1860 

M.60 

1861 

BBJUt 

1873. 

jaBt 

1868. 

Statement  (if  Bituminom  Coal  moptil  on  the  Peniuylvania  Railread  i« 
1670  and  1871,  and  the  Quantities  piirekated  for  the  Gompany'i  Tw  '* 
each  Locality,  ihoiting,  approximately,  the  Production  of  each  Diitfii<- 


lat*. 

IBTl. 

BAiLnaAiia.  etc. 

Tou. 

Co.'l  Cg^ 

Tw. 

^■■o* 

Hnnlinglim  &  Droad  Top  RailroJid. . . . 

351 .3BS 

38.'.,M1 
70,338 
144.540 
801,397 
87.478 

10.000 

iM,003 

lU.OOO 

5.013 

314,613 

3io.on 

510.735 

81,1(30 

U&806 

13319 
671I.4T5 
143.881 
tS6.»S 

in.898 

163.8(5 

lt.W 

Pltlshur.'  &  Uuitiiclhvlllo  ttallioiid  . . . 

»;»' 

Bvlwi-ea  Bnitinn  nnd  PIrlfhnrt 

Pill".  A  Conn,  fiallrusil.  HrDtuii 

U,0 

^ 

1,740.680 
164, 616 

364,<;iS 

3,480.768 
S86.Sftl 

»,5« 

3.005.198 

3.867,317 

Coai  mi/wd  Sy  (Aa  MeTntyre  C-yal  Company  at  RaUlon,  Pa.,  a"  '*' 
Northern  Central  Railroad.— In  1870,  17,808  tons ;  id  1871,  106,130  tow: 
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Bituminous  Coal-Trad«  on  Zdit*  J?r>«. 
10  first  time  that  bitaminoiis  coal  appears  oa  tm  arlirlo  »f  iiiiiinitMfci 
B  Lake  ports  was  in  1829,  when  the  northern  division  i>f  tlio  Ohio 
I  was  opened  to  tho  edge  of  the  Ohio  cool-fieM,  near  Akroii.  Frum 
Ate  nnttl  about  1854-,  when  the  Clevdanil  &  Pittshur^  hdi)  Ckvoliinil 
honing  Railways  penetrated  the  same  coal-lit<ltl,  it  wnn  hriiiiftlii  to 
land  wholly  by  canal.  The  bituminous  coul  from  Mcroor  C\niuty, 
^Iranift,  in  the  Chenango  Vulley  along  the  enstorn  lino  i>f  Ohio,  I* 

M  toUomiJiH  are  Ibe  qiunlltlea  carried  annaal^y  od  th^F^  fatialK  frcim  l^-SI  1i>  IMt,  vrral 
Tlh  frcm  tlde-vaUT,  brln^  the  whole  tradi'.  and  tbc  mil;  pIhiIhIIch  i^rt'vvrvnl  dnHii|| 
irfod;  18S4,1.1<S<on*;  ltafi,a,B7Btone;  !)«%,  G,43a  lani;  IHJT,  MHII  l.n.ii:  lM»i,N.4n 
UM.T.BMtani;  ISW.  S.OM Ions ;  1311.  D,383  loDS;  and  IMS.  T,7U  Imia:  In  ill,  lUMIM 
inlneTOr*- 

Tei7  large  qnantlt j  of  coal  for  the  fiipply  or  tlio  Stafa  uf  Kt^w  Vi»rk,  wc-iit  iif  tlifl  llqil* 
TCr.  a^id  Tor  ahlpment  from  BalTalo  pud  Oswego  Xo  th*i  Wufitvni  HUln,  la  carrlml  1i| 
4a,  la  addition  to  Uieaa  ahlpinauU  by  canal. 
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[SUlutiei  ^f  lit  C»al  carried  «n  lie  A'mr  T^rh  Canah,  dtrUtd  /rem  iMa 
JR^rtt «/  lie  Awiil«r  «/lA«  Citnat  J}^itirlmml.' 
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The  flrat  tlBi«  tlikt  blumlooni  ood  appean  aa  an  article  of  <waini«r«e 
tiw  I^ke  ports  woa  la  183!),  wh«n  lh«  norlborn  dlvUlun  of  tli«  Oblo 
ruaal  vu  ojipnM  to  Ibo  c<Iko  of  tbc  Oliio  conl-ficlil,  near  Akroo.  Frooi 
iIk  iliU"  iiutil  bUiuI  IS.^(,  wlivn  tiio  (.'lovvliioil  it  PiUabaTg  bd<1  ClarolBikd 
UabfiRuig  Itnilu-ays  p«ii«tratv<I  tliL-  -luiiiu  ronl-ll«lil,  it  wiw  broii^it  lo 
Icrelaml  trboJly  by  canil.  Tho  biluiDinoua  cuu]  from  lI«roer  Cuwitf, 
•UuylrMU,  b  the  Olivnaufa  Valler  eiaog  !k«  eMt*ni  lin«  of  Ohio,  b 

^1  lUkwIas  ar*  lb*  qoutlllni  arrlad  ■niiu*!))'  an  amm  Mnult  Iiom  IW  to  MM,  WrM 
rOr  ^n•  ildMTUtr.  bdojc  thn  lalial*  tnili'.  and  iht  imlj  •■■ilatic*  prrvrrrtd  itnriag 
'    i»4,l.ia)iai»;  if>»,t.ffnina«i  iiim,B^«mim>*:  tsn.t.iMi»i.*:  igt»,nim 

MOItuu*:  IM).C.aMIDiii;  IBII.tjniaiu;ni4  IMl:  T.TII  luut:  In  all.  HMt 
»ltft  111  fi<r«  JTfltr*- 

I  A  nrr  ■qv<iQBnUt]roIfMl(M(li*tilpplr«f  lliaB«Miar?;«>  Y<i«k,  wr>lnr  lb>  Hod- 
■  ntp',  UhI  tilt  thlpuiiiil  rron  noaaloaHil  ii)*w*(»  U  Aa  Wtntns  SuUu,  <■  nrrlnl  ttjr 
It.  la  tMlUoa  M  tbsM  ■hlpoinu  ty  euwi. 
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reoeWed  and  shipped  at  Erie,  in  the  former  State.    The  two  porta  of  Era 
and  Clevetand  tranwct  sabstaQtiall;  all  the  bitDminoDS  coal  busiaeM  of 
PenoBylvenia  and  Ohio  on  the  Lakes,  except  the  Bloaahnrg  cool  for  blact- 
Bmitbing,  which  is  shipped  frotn  Baffalo  and  Oswego,  and  amoanted  to 
108,174  tons  in  1672,  of  which  Buffalo  had  74,GS9  tons.    The  foUoviog 
valuable  slatiatics  of  the  early  history  of  the  Western  export  trade  in  Peiu- 
sylvania  and  Ohio  bituminuas  coal  are  from  Prof.  Bayiuond's  £nffinetH»f 
\ind  Mining  Journal  : 

Bituminoua  Coal  reeeited  from  the  Interior  at  Erie,  Cletelani,  and  Cki- 
eago,  prior  to  1858,  in  Tons  of  2,000  Pound*. 
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The  conBnmption  of  "  bloch-coal "  at  the  fifty  fiirnaces  in  the  tiUsj*  of 
the  Chenango  and  Uahoning  Hivers  is  estimated  at  800,000  tons.  Thit 
variety  is  being  rapidly  exbaDst«d,  and  already  brings  an  extra  pHct.  !■ 
Is,  notwithstundliig,  shipped  largely  to  other  ports  on  the  lake.  Urp 
qaantities  of  the  ordinary  bltuminoas  coa!  mined  in  the  vicinity  of  Uif- 
sillon,  and  hence  called  "  Massillon  coal,''  are  alio  sold  and  shipped  ba" 
Oloveland,  snd  otlen  at  very  low  prices. 

The  following  additional  statistics  of  this  coal-trade  at  CleTeUnd  *^ 
from  the  Reports  of  the  Board  of  Trade,  the  first  of  which  waspnbliibei 
in  18G6.    The  anthracite  coal,  which  is  abont  10,000  tona  per  annnni,  k 
omitted  in  this  statement: 

£ituminous  Coal  received  and  ihipped  at  Clfteland  tinee  18S7,  m  Tof>*  ^ 

2,000  Pound*. 
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Ooal  reetited  at  and  ihipptifrom  Ghieago  186S  to  1870. 
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tie  conl-trade  of  Siui  Francisco,  ie«  page  67G.) 

lliDg  prices  of  Goal,  and  the  cost  of  miniBg  uid  trauBportation, 
actnatiog  in  America  to  be  entitled  to  a  place  !□  a  permanent 

this.    For  information  of  this  character,  the  reader  is  referred  to 
m  commercial  newspapers,  especially  to  the  follotrins,  devoted 

ohietl)'  to  the  subject  of  ooa!  and  tho  coal-trade : 
tintn'  Journal,  Pottaville,  Pa.,  Bantian  &  Ramsof,  Publisheni. 

annam,  weekly. 

tering  and  Mining  Journal,  Now  York,  R.  W.  Kajmond,  Editor, 
oum,  weekly. 

boZ  and  Iron  Rteord,  ^ew  York,  Western  &  Oo.     Weekly,  $3 
a. 

T>  Coal-Trade  Ciriwiar,  by  F,  E,  8awart!,New  York;  $3.60  per 
ght  pages,  weekly,  on  Wednesday. 

ailed  Slate*  Railroad  and  Mining  Stgkter,  Philadelphia ;  weekly, 
inin.    Edited  by  J.  P.  Lesley. 
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The  monthly  anotion-Hitlea  of  Scranton  coat  in  New  York  are  the  be«t 
barometer  to  indicate  the  prices  of  anthracite  coal. 

COAL  PBODUCrnON  OF  THS  GLOBS. 

From  the  foregoing  statistics  tbe  following  statement  is  made  of  th« 
whole  qaantitj  of  cool  produced  in  the  world,  bj  estimstiiig  that  mined  in 
oonntries  from  which  no  statistics  can  be  obtained.    The  area  in  sqoan 
miles  of  the  coal-fields  is  also  given,  showing^  as  before  remarked,  tbu 
some  of  the  coal-fields  are  barren,  or  nearly  so,  or  sitnated  at  too  greit  t 
distance  from  market,  or  of  too  poor  a  qualit j,  to  be  worked  advantageonf- 
I7.    On  the  other  band,  in  other  places,  as  in  Belginm,  a  large  nnmbtr  el 
small  coal-seams  are  found  beneath  a  small  surface,  and  in  other  loealidei, 
as  in  England,  with  a  small  area,  tbe  coal-beds  are  of  great  size,  and  oetim 
in  large  numbera,  conveoienti;  near  the  anrtace,  with  oil  the  circanutaooa 
favorable  to  a  large  production. 
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It  is  the  manifest  deslinf  of  America  lOon  to  become  the  greatest  eoal- 
prodncing  ooantrj  of  the  world. 
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